WATER RESOURCES DATA - VIRG NI A, 2001

VOLUME 1. SURFACE- WATER- DI SCHARGE AND SURFACE- WATER- QUALI TY
RECORDS

| NTRODUCT! ON

The Water Resources Division of the U 'S. Geological Survey, in cooperation with State agencies, obtains a
| arge amount of data pertaining to the water resources of Virginia each water year. These data, accunul ated during
many wat er years, constitute a val uabl e data base for devel opi ng an i nproved under st andi ng of the water resources
of the State. To make these data readily available to interested parties outside the Geol ogical Survey, the data
are published annually in this report series entitled "Water Resources Data - Virginia."

This report series includes records of stage, discharge, and water quality of streams and stage, contents,
and water quality of |akes and reservoirs. This volune contains records for water di scharge at 160 gagi ng stati ons;
stage only at 3 gaging station; stage and contents at 10 | akes and reservoirs; and water quality at 23 gaging
stations. Also included are data for 52 crest-stage partial-record stations. Locations of these sites are shown
on figures 4 and 5. M scel | aneous hydrol ogi c data were col | ected at 86 nmeasuring sites and 4 water-quality sanpling
sites not involved in the systematic data-collection program The data in this report represent that part of the
National Water Data Systemcollected by the U S. Geol ogical Survey and cooperating State and Federal agencies in
Vi r gi ni a.

Thi s series of annual reports for Virginia began with the 1961 water year with a report that contained only
data relating to the quantities of surface water. For the 1964 water year, a similar report was introduced that
contained only data relating to water quality. Beginning with the 1975 water year, the report format was changed
to present, in one volune, data on quantities of surface water, quality of surface and ground water, and ground-
wat er levels. Beginning with the 1990 water year, the report format was changed to two vol unmes. Vol une 1 contains
surface-wat er-di scharge and surface-water-quality data and Vol ume 2 contains ground-water-1|evel and ground-water-
qual ity data.

Prior to the introduction of this series and for several water years concurrent with it, water-resources data
for Virginia were published in U S. GCeol ogical Survey Water-Supply Papers. Data on stream di scharge and stage
and on | ake or reservoir contents and stage, through Septenber 1960, were published annually under the title
"Surface-Water Supply of the United States, Parts 6A and 6B." For the 1961 through 1970 water years, the data
were published in two 5-year reports. Data on chemical quality, tenperature, and suspended sedinment for the 1941
through 1970 wat er years were published annual |y under the title "Quality of Surface Waters of the United States."
The above nentioned Water-Supply Papers may be consulted in the libraries of the principal cities of the United
States and nay be purchased fromthe U S. Geol ogi cal Survey, Branch of Information Services, Federal Center, Bldg.
41, Box 25286, Denver, Col orado 80225.

Publications simlar to this report are published annually by the Geol ogical Survey for all States. These
official Survey reports have an identification nunber consisting of the two-letter State abbreviation, the |ast
two digits of the water year, and the vol une nunber. For exanple, this volune is identified as "U. S. Geol ogi cal
Survey Water-Data Report VA-01-1." For archiving and general distribution, the reports for 1971-74 water years
also are identified as water-data reports. These water-data reports are for sale in paper copy or in mcrofiche
by the National Technical Information Service, U S. Departnent of Commerce, Springfield, Virginia 22161.

Addi tional information, including current prices, for ordering specific reports may be obtained fromthe
District Office at the address given on the back of the title page or by tel ephone (804) 261-2600.

Water resources data, including those provided in water data reports, are available through the Wrld Wde
Web on the Internet. The Universal Resource Location (URL) to the Virginia District’s hone page is:

http://va.water. usgs. gov

COOPERATI ON

The U.S. Geol ogi cal Survey and agencies of the State of Virginia have had joi nt-funding agreenments for the
col l ection of water-resource records since 1930. Organizations that assisted in collectingthe datainthis report
through joint-funding agreenents with the Survey are:

VI RG NI A DEPARTMENT OF ENVI RONVENTAL QUALITY, Dennis H Treacy, Executive Director.
VI RG NI A DEPARTMENT OF TRANSPORTATI ON, Charles D. Nottingham Comni ssioner.

CI TY OF ALEXANDRI A, Vol a Lawson, City Manager.

CITY OF DANVI LLE, Barry Dunkl ey, Director, Water and Wastewater.

CITY OF NEWPORT NEWS, Brian Ramal ey, Director, Departnent of Public Utilities.
CITY OF ROANCKE, Kit B. Kiser, Director, Uilities and Operations.

NORTHERN VI RG NI A REG ONAL COW SSI ON, G Mark G bb, Executive Director.

VEST Pl EDMONT PLANNI NG DI STRI CT COW SSI ON, Robert W Dowd, Executive Director.
CITY OF NORFOLK, Regina V. K Wllians, Cty Manager.

HAMPTON ROADS PLANNI NG DI STRICT COMM SSION, Arthur L. Collins, Executive Director.
WASHI NGTON COUNTY SERVI CE AUTHORI TY, David S. Dawson, General Manager.
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Assi stance with funds or services was given by the U S. Arnmy Corps of Engineers in collecting records for
gagi ng stations and water-quality stations throughout the State.

Under a cooperative agreenent covering the Tennessee River Basin, the Tennessee Valley Authority provided
financial assistance for the operation of gaging stations, the records for which are published herein. Simlar
financial assistance for water-quality studies was provided by the U S. Marine Corps Base, Quantico, VA for the
Quantico, Cannon, and Aquia Creek Basins. Oher cooperators that provided funds for the collection of records
are the American Electric Power, Virginia Power, City of Danville, City of Radford, City of Bedford, Miltitrade
of Pittsylvania County, LG & E, Synergics |ncorporated, and Georgia Pacific Corporation.

Organi zations that provided data are acknow edged in station descriptions.

RECORDS COLLECTED BY THE STATE OF VIRG NI A

In addition to data collected by the U S. Geol ogi cal Survey, there are included herein records for
65 gaging stations operated by the Virginia Departnent of Environnental Quality. These records are published
as provided and are acknow edged in the "COOPERATI ON' paragraph of each individual station. The Virginia
Department of Environnental Quality is under the direction of Robert G Burnley, director. Publ i shed nateri al
for the gaging-station records is supplied through the Division of Water Program Coordination, Larry G Lawson,
P.E., director.

SUMVARY OF HYDROLOQ C CONDI Tl ONS

Surface-Water Di scharge

Annual nean di scharges for the 2001 water year were bel ow the normal range of flow (bel ow the 25th
percentile of annual nean flows) throughout npst of the State based on streanflow data at the farthest downstream
gaged | ocations in the Shenandoah, Rappahannock, York, James, Roanoke, Kanawha, and Big Sandy River Basins.
Annual nean di scharges were in the nornal range of flow (between the 25th and 75th percentile of annual nean
flows) in the Potomac River Basin (northeastern portion of the State) based on streanflow data at the Goose Creek
near Leesburg, Va., streamgaging station, and in the Tennessee River Basin (southwestern portion of the State)
based on the Mddle Fork Hol ston River near Meadowiew, Va., streamgaging station. Annual nean di scharges were
not above the normal range of flow (above the 75th percentile of annual nean flows) in any of the major river
basins in the State based on streamgagi ng stations. Figure 1 shows a conparison of annual nean discharges with
the long-term nmean di scharges at sel ected stations throughout the State.

St atewi de, streanflows (based on nonthly nean streanflow statistics), generally were bel ow the nornal
range of flow during the fall of 2000 and wi nter of 2001. Streanflows returned to the normal range of flow during
March and April of 2001, and nmintained the normal range of flow through the sumer and fall except in the
eastern and southwestern portions of the State. In the eastern portion of the State, streanflows maintained

simlar patterns as the rest of the State until late summrer and fall when streanflows declined into the bel ow
normal range of flow. In the southwest portion of the State, streanflows naintained simlar patterns as the rest
of the State until late sunmer and fall when streanflows increased into the above-normal range of flow Figure 2

shows the distribution of nonthly and annual nean di scharges for sel ected stations throughout the State.

No new annual maxi mum i nstantaneous di scharges were recorded at streamgaging stations in the State.
However, fl ooding was caused by rains on July 28-29, 2001, in southwest Virginia, especially in the Hol ston River
Basin. Intense rainfall caused major flooding in the smaller basins, but the flooding was very |ocalized. Flood
severity decreased rapidly as drainage area size increased. Recurrence intervals of flood peaks at stream gages
in the Tennessee River Basin were | ess than 50 years and recurrence intervals in the Kanawha and Bi g Sandy River
Basins were less than 5 years. No new annual m ni num instantaneous di scharges were recorded at stream gagi ng
stations in the State.
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Figure 1. Annual mean discharge at four selected stream-gaging stations.
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EXPLANATION

Hm MEDIAN OF MONTHLY AND ANNUAL MEAN DISCHARGES FOR WATER YEARS 1971-2000
[J  MONTHLY AND ANNUAL MEAN DISCHARGES DURING WATER YEAR 2001

Figure 2. Monthly and annual mean discharges during 2001 water year and median of monthly and
annual mean discharges for 1971-2000 water years at four representative stream-gaging stations.
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SPECI AL NETWORKS AND PROGRAMS

Hydrol ogi ¢ Benchmark Network is a network of 50 sites in small drainage basins around the country whose
purpose is to provide consistent data on the hydrol ogy, including water quality, and related factors in
representative undevel oped wat ersheds nati onw de, and to provide anal yses on a continuing basis to conpare and
contrast conditions observed in basins nore obviously affected by human activities.

Nati onal Stream Quality Accounting Network (NASQAN) nmonitors the water quality of large rivers within four
of the Nation's largest river basins--the M ssissippi, Colunbia, Colorado, and Rio G ande. The network consists
of 39 stations. Sanples are collected with sufficient frequency that the flux of a wi de range of constituents can
be estimated. The objective of NASQAN is to characterize the water quality of these large rivers by neasuring
concentration and mass transport of a wi de range of dissolved and suspended constituents, including nutrients,
nmej or ions, dissolved and sedi nent-bound heavy netals, comnmon pesticides, and inorganic and organic fornms of
carbon. This information will be used (1) to describe the long-termtrends and changes in concentration and
transport of these constituents; (2) to test findings of the National Water-Quality Assessnent Program ( NAWQA) ;
(3) to characterize processes unique to large-river systens such as storage and re-nobilization of sedinents and
associ ated contami nants; and (4) to refine existing estimates of off-continent transport of water, sedinment, and
chemicals for assessing human effects on the world' s oceans and for determ ning global cycles of carbon,
nutrients, and other chenicals.

The National Atmospheric Deposition Program National Trends Network (NADP/NTN) provides continuous
measur enent and assessnent of the chemical climate of precipitation throughout the United States. As the |ead
federal agency, the USGS works together with over 100 organi zations to acconplish the follow ng objectives; (1)
Provide a long-term spatial and tenporal record of atnmospheric deposition generated froma network of 191
precipitation chenistry nonitoring sites. (2) Provide the mechanismto evaluate the effectiveness of the
significant reduction in SO2 enissions that began in 1995 as inplenentation of the Cean Air Act Amendnents
(CAAA) occurred. (3) Provide the scientific basis and nati onwi de eval uati on nechani smfor inplenentation of the
Phase |1 CAAA enission reductions for SO2 and NOx schedul ed to begin in 2000.

Data fromthe network, as well as information about individual sites, are available through the world wide web
at:

http://nadp. nrel . col ost at e. edu/ NADP

The National Water-Quality Assessnent (NAWQA) Programof the U S. Geol ogical Survey is a long-termprogram
with goals to describe the status and trends of water-quality conditions for a large, representative part of the
Nation's ground- and surface-water resources; provide an inproved understandi ng of the primary natural and human
factors affecting these observed conditions and trends; and provide information that supports devel opnment and
eval uati on of managenent, regulatory, and nonitoring decisions by other agencies.

Assessnment activities are being conducted in 53 study units (major watersheds and aquifer systens) that
represent a wide range of environnental settings nationwi de and that account for a |large percentage of the
Nation's water use. A wide array of chemical constituents will be nmeasured in ground water, surface water,
streanbed sedi nents, and fish tissues. The coordinated application of conparative hydrologic studies at a w de
range of spatial and tenporal scales will provide information for decision making by water-resources nanagers and
a foundation for aggregation and conparison of findings to address water-quality issues of regional and national
interest.

Conmmuni cati on and coordinati on between USGS personnel and other local, State, and federal interests are
critical conponents of the NAWQA Program Each study unit has a local |iaison commttee consisting of
representatives fromkey federal, State, and | ocal water resources agencies, Indian nations, and universities in
the study unit. Liaison conm ttees typi ‘cal | y nmeet semiannually to discuss their information needs, nonitoring
pl ans and progress, desired information products, and opportunities to collaborate efforts anpng the agenci es.

Addi tional information about the NAWQA Programis available through the world wide web at:

http://wwrvares. er. usgs. gov/ nawga/ nawga_hone. ht n

EXPLANATI ON OF THE RECORDS

The surface-water-di scharge and surface-water-quality records published in this report are for the 2001 water
year that began Cctober 1, 2000, and ended Septenber 30, 2001. A calendar of the water year is provided on the
inside of the front cover. The records contain streanflow data, stage and content data for |akes and reservoirs,
and water-quality data for surface water. The locations of the stations where the data were collected are shown
infigures 4 and 5. The followi ng sections of the introductory text are presented to provide users with a nore
det ai |l ed expl anation of how the hydrol ogic data published in this report were collected, anal yzed, conputed, and
arranged for presentation.

Station ldentification Nunbers

Each data station in this report is assigned a unique identification nunber. This nunber is unique in that
it applies specifically to a given station and to no other. The nunber usually is assigned when a station is
first established and is retained for that station indefinitely. The systemused by the U S. Geol ogical Survey
to assign identification nunbers for surface-water stations is based on geographic |ocation. The "downstream
order" systemis used for regular surface-water stations and the "l atitude-|ongitude" systemis occasionally used
for surface-water stations where only m scellaneous neasurenents are made.

Downstream Order System

Since Cctober 1, 1950, the order of listing hydrologic-station records in Survey reports is in a downstream
direction along the main stream All stations on a tributary entering upstreamfroma nainstream station are
I'isted before that station. Astationon atributary that enters between two mai nstreamstations is |isted between
them Asinilar order is followed inlisting stations on first rank, second rank, and other ranks of tributaries.
The rank of any tributary with respect to the streamto which it is |r’rmad|ate|y tributary is indicated by an
indention in the "List of Stations"” in the front of this report. Each indention represents one rank. Thi s
downstream order and systemof indention shows which stations are on tributaries between any two stations and the
rank of the tributary on which each station is situated.
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The station-identification nunber is assigned according to downstream order. I'n assigning station nunbers,
no distinction is nmade between partial -record stations and other stations; therefore, the station nunmber for a
partial-record station indicates downstreamorder positionin a list nmade up of both types of stations. Gaps are
left in the series of nunbers to allow for new stations that may be established; hence, the nunbers are not
consecutive. The conpl ete eight-digit nunber for each station, such as 02027500, whi ch appears just to the left
of the station nanme, includes the two-digit Part nunber "02" plus the six-digit downstream order nunber "027500."
The Part nunber designates the major river basin; for exanple, Part "02" is the Janes River Basin.

Latitude-Longi tude System

The identification nunbers for some m scel | aneous surface-water and water-quality sites are assigned according
to the grid systemof latitude and | ongitude. The nunber consists of 15 digits. The first six digits denote the
degrees, mnutes, and seconds of latitude, the next seven digits denote degrees, mnutes, and seconds of | ongitude,
and the last two di gits (assigned sequentlally) identify the sites withina 1- second grld Thi's site-identfication
nunber, once assigned, is a pure nunber and has no | ocational significance. Inthe rare instance where the initial
determ nation of latitude and longitude are found to be in error, the station will retainits initial
identification nunber; however, its true latitude and | ongitude Will be listed in the LOCATI ON par agraph of the
station description.
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Figure 3. System for numbering selected miscellaneous sites.

Records of Stage and Water Discharge

Records of stage and water discharge may be conplete or partial. Conpl ete records of discharge are those
obt ai ned using a continuous stage-recording device through which either instantaneous or nean daily discharges
may be conputed for any time, or any period of time, during the period of record. Conplete records of |ake or
reservoir content, siml arly, are those for which stage or content may be conputed or estimated with reasonable
accuracy for any ti me, or period of tine. They nay be obtained using a continuous stage-recording device, but
need not be. Because dai | y nmean di scharges and end- of -day contents commonly are published for such stations, they
are referred to as "daily stations.

By contrast, partial records are obtained through discrete neasurenments w thout using a continuous stage-
recordi ng device, and pertain only to a few flow characteristics, or perhaps only one. The nature of the partial
record is indicated by table titles such as "Crest-stage partial records,” or "Lowflowpartial records." Records
of miscel | aneous di scharge neasurenents or of neasurenents fromspecial studies, such as | owfl ow seepage st udi es,
may be considered as partial records, but they are presented separately in this report. Location of all conplete-
record and crest-stage partial-record stations for which data are giveninthis report are shown in figures 4 and 5.
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Data Col | ection and Conputati on

The data obtained at a conpl ete-record gaging station on a streamor canal consist of a continuous record of
stage, individual nmeasurenents of discharge throughout a range of stages, and notations regarding factors that
may affect the rel ationships between stage and discharge. These data, together with suppl enental infornmation,
such as weather records, are used to conpute daily discharges. The data obtained at a conpl ete-record gagi ng
station on a |lake or reservoir consist of a record of stage and of notations regarding factors that may affect
the relationship between stage and | ake content. These data are used with stage-area and stage-capacity curves
or tables to conpute water-surface areas and | ake storage.

Conti nuous records of stage are obtained with anal og recorders that trace continuous graphs of stage or with
digital recorders that punch stage val ues on paper tapes at selected time intervals. Measurenents of discharge
are made with current neters using nethods adopted by the Geol ogi cal Survey as a result of experience accunul at ed
since 1880. These nethods are described in standard textbooks, in Water-Supply Paper 2175, and in U.S.

Geol ogi cal Survey Techni ques of Water-Resources Investigations (TWR's), Book 3, Chapter Al through A19 and Book
8, Chapters A2 to B2. The nethods are consistent with the Anerican Soci ety for Testi ng and Materials (ASTM
standards and generally follow the standards of the International Organization for Standards (1SO

I'n conputing discharge records, results of individual nmeasurenments are plotted agai nst the correspondi ng
stages, and stage-discharge relation curves are then constructed. Fromthese curves, rating tables indicating
the approximate discharge for any stage within the range of the measurenents are prepared. If it is necessary
to define extrenes of discharge outside the range of the current-nmeter neasurenents, the curves are extended using:
(1) logarithmic plotting; (2) velocity-area studies; (3) results of indirect neasurenents of peak discharge,
such as sl ope-area or contracted-openi ng neasurenents, and conputati ons of flow over dams or weirs; or (4) step-
backwat er techni ques.

Dai |y mean di scharges are conputed by applying the daily nmean stages (gage heights) to the stage-di scharge
curves or tables. |If the stage-discharge relation is subject to change because of frequent or continual change
in the physical features that formthe control, the daily nean discharge is determ ned by the shifting-control
met hod, in which correction factors based on the individual dischar ge neasurenents and notes of the personnel
meking the neasurements are applied to the gage hei ghts before the discharges are deternined fromthe curves or
tables. This shifting-control method also is used if the stage-discharge relation is changed tenporarily because
of aquatic growth or debris on the control. For sone stations, formation of ice in the winter may so obscure the
stage-di scharge rel ations that daily nean di scharges nust be estimated fromother information such as tenperature
and precipitation records, notes of observations, and records for other stations in the same or nearby basins for
conpar abl e periods.

At some streamgagi ng stations, the stage-discharge relation is affected by the backwater fromreservoirs,
tributary streams, or other sources. This necessitates the use of the slope nethod in which the slope or fall in
a reach of the streamis a factor in conputing discharge. The slope or fall is obtained by neans of an auxiliary
gage set at sone distance fromthe base gage. At sone stations the stage-discharge relation is affected by
changi ng stage; at these stations the rate of change in stage is used as a factor in conputing discharge.

In conputing records of |ake or reservoir contents, it is necessary to have avail able from surveys, curves
or tables defining the relationship of stage and content. The application of stage to the stage-content curves
or tables gives the contents fromwhich daily, nonthly, or yearly changes then are deternined. If the stage-
content relationship changes because of deposition of sedinment in a lake or reservoir, periodic resurveys may be
necessary to redefine the relationship. Even when this is done, the contents conput ed may becone increasingly in
error as the |l apsed tine since the | ast survey increases. Di schar ges over | ake or reservoir spillways are conputed
from stage-di scharge rel ati onshi ps much as other stream di scharges are conputed.

For sone gaging stations, there are periods when no gage-height record is obtained, or the recorded gage
height is so faulty that it cannot be used to conpute daily discharge or contents. This happens when the recorder
stops or otherwise fails to operate properly, intakes are plugged, the float is frozenin the well, or for various
other reasons. For such periods, the daily discharges are estimated fromthe recorded range in stage, previous
or follow ng record, discharge neasurenents, weather records, and conparison with other station records fromthe
same or nearby basins. Likew se, daily contents may be estimted fromoperator's |ogs, previous or following
record, inflow outflow studies, and ot her informati on. I nformation expl aini ng how estimated daily-di scharge
values are identified in station records is included in the next two sections, "Data Presentation" (REVARKS
paragraph) and "ldentifying Estinated Daily Discharge."

Dat a Presentation

Streanflow data in this report are presented in a new format that is considerably different fromthe formt
indata reports prior to the 1991 water year. The najor changes are that statistical characteristics of discharge
now appear in tabular sunmaries follow ng the water-year data table and | ess information is provided in the text
or station manuscript above the table. These changes represent the results of a pilot programto reformat the
annual water-data report to neet current user needs and data preferences.

The records published for each continuous-record surface-water-di scharge stati on (gagi ng station) now consi st
of four parts: the manuscript or station description; the data table of daily nmean val ues of discharge for the
current water year with summary data; a tabular statistical summary of nonthly nmean flow data for a designated
period, by water year; and a summary statistics table that includes statistical data of annual, daily, and
i nstantaneous flows as well as data pertaining to annual runoff, 7-day |owflow mninmuns, and flow duration.

Station nmanuscri pt

The manuscript provides, under various headi ngs, descriptive information, such as station |ocation; period
of record; historical extrenes outside t he period of record; extrenes for the current year; record accuracy; and
other remarks pertinent to station operation and regulation. The follow ng information, as appropriate, is
provided with each continuous record of discharge or |ake content. Comments to follow clari fy information
presented under the various headings of the station description.
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LOCATI ON.--Information on locations is obtained fromthe nost accurate maps avail able. The location of the
gaging station with respect to the cultural and physical features inthe vicinity and with respect to the reference
pl ace nmenti oned |n the station name is given. River nmileages, given for only a few stations, were determ ned by
met hods given in "River MI|eage Measurement,” Bulletin 14, Revision of October 1968, prepared by the Water
Resources Council or were provided by the U. S, Arnmy Cor ps of Engi neers. The l'atitudes and I ongi tudes in this book
are currently North American datum of 1983, identified by (NAD83).

DRAI NAGE AREA --Drainage areas are measured using the npst accurate maps available. Because the type of maps
availTable varies fromone drainage basin to another, the accuracy of drainage areas |ikew se varies. Drainage
areas are updated as better maps becone avail abl e.

PERI CD OF RECORD. --This indicates the period for which records have been published for the station or for an
equivalent station. An equivalent station is one that was in operation at a tinme that the present station was
not and whose | ocation was such that flow at it can reasonably be considered equivalent to flow at the present
station.

REVI SED RECORDS. - - Because of new i nformation, published records occasionally are found to be incorrect, and
revisions are printed in later reports. Listed under this heading are all the reports in which revisions have
been published for the station and the water years to which the revisions apply. |If a revision did not include
daily, nonthly, or annual figures of discharge, that fact is noted after the year dates as follows: "(M" neans
that only the instantaneous maxi mumdi scharge was revised; "(m" that only the instantaneous m ni mumwas revised;
and "(P)" that only peak di scharges were revised. If the drainage area has been revised, the report in which
the nost recently revised figure was first published is given.

GAGE. --The type of gage in current use, the datumof the current gage referred to sea |l evel (see glossary), and
a condensed history of the types, | ocati ons, and datuns of previous gages are given under this heading.

REMARKS. -- Al | periods of estimated daily discharge will either be identified by date in this paragraph of the
stafion description for water-di scharge stations or flagged in the daily discharge table. (See next section,
"ldentifying Estimated Daily Discharge.") |If a REMARKS paragraph is used to identify estinmated record, the
paragraph will begin with this information presented as the first entry. The paragraph is also used to present
information relative to the accuracy of the records, to special nethods of conputation, and to conditions that
af fect natural flow at the station. |In addition, i nf or mation may be presented pertaining to average discharge
data for the period of record; to extremes data for the period of record and the current year; and, possibly, to
other pertinent items. For reservoir stations, information is given on the dam forming the reservoir, t he
capacity, outlet works and spillway, and purpose and use of the reservoir.

COOPERATI ON. - - Records provided by a cooperating organi zation or obtained for the U S. Geol ogical Survey by a
cooperating organi zation are identified here.

EXTREMES QUTSI DE PERI OD OF RECORD. --1ncluded here is information concerning major floods or unusually
[ow fTows that occurred outside the stated period of record. The information nmay or may not have been obtai ned
by the U. S. Geol ogical Survey.

EXTREMES FOR CURRENT YEAR --Extrenes given here are sinilar to those for the period of record, except the
peak discharge Tisting may i nclude secondary peaks. For stations neeting certain criteria, all peak di schar ges
and stages occurring during the water year and equal to or greater than a selected base di scharge are presented
under this heading. The peaks equal to or greater than the base di scharge, excluding the highest one, are referred
to as secondary peaks. Peak discharges are not published for canals, ditches, drains, or streanms for which the
peaks are subject to substantial control by man. The tine of occurrence for peaks is expressed in 24-hour |ocal
standard time. For exanple, 12:30 a.m is 0030, and 1:30 p.m is 1330. The nmininumfor the current water year
appears bel ow the table of peak data.

REVI SI ONS.--1f a critical error in published records is discovered, arevisionis included in the first report
published fol | owing di scovery of the error.

Al t hough rare, occasionally the records of a discontinued gaging station may need revision. Because, for
these stati ons, there woul d be no current or, possibly, future station manuscript published to docunent the
revision in a "Revised Records" entry, users of data for these stations who obtained the record from previously
publ i shed data reports may wi sh to contact the District O fice (address given on the back of the title page of
this report) to determine if the published records were ever revised after the station was discontinued.
course, if the data for a discontinued station were obtained by conputer retrieval, the data would be current and
there woul d be no need to check because any published revision of data is al ways acconpani ed by revision of the
corresponding data in conputer storage.

Manuscript information for |ake or reservoir stations differs fromthat for streamstations in the nature of
the "Remarks" and in the inclusion of a skeleton stage-capacity table when daily contents are given.

Headi ngs for AVERAGE DI SCHARGE and EXTREMES FOR PERI OD OF RECORD have been del eted and the information

contained in these paragraphs is now present ed in the tabular summaries follow ng the discharge table or in the
REMARKS par agr aph, as appropriate. No changes have been nade to the data presentati on of |ake contents.

Data table of daily nean val ues

The daily table of discharge records for streamgaging stations gives nean di scharge for each day of the
water year. In the nonthly summary for the table, the Iine headed "TOTAL" gives the sumof the daily figures for
each nonth; the |ine headed "MEAN' gives the average flowin cubic feet per second for the nonth; and the Iines
headed "MAX' and "M N' gi ve the maxi mumand nmi ni numdai | y mean di scharges, respectively, for each nonth. Discharge
for the nonth al so is usually expressed in cubic feet per second per square nile (line headed "CFSM'); or in inches
(l'ine headed "IN."); or in acre-feet (line headed "AC-FT"). Figures for cubic feet per second per square mle
and runof f ininches or inacre-feet may be omtted if there is extensive regulation or diversion or if the drainage
area includes |arge noncontributing areas. At sone stations, nonthly and (or) yearly observed discharges are
adj usted for reservoir storage or diversion, or diversion data or reservoir contents are gi ven. These figures
are identified by a synmbol and correspondi ng f oot note.
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Statistics of nonthly nmean data

A tabular summary of the mean (line headed "MEAN'), maxinmum (line headed "MAX"'), and mininmum (line
headed "MN') of nonthly mean flows for each month for a designated period is provided below the

nean values table. The water years of the first occurrence of the maxinumand minimm nonthly flows
are provided immediately bel ow those figures. The desi gnat ed period will be expressed as
"FOR WATER YEARS - , BY WATER YEAR (WY)," and will list the first and |last water years of the range of

years sel ected fro m the PERIOD OF RECORD paragraph in the station manuscript. It wll consist of all of the
station record within the specified water years, inclusive, including conplete nonths of record for partial water
years, if any, and may coincide with the period of record for the station. The water years for which the

statistics are conputed will be consecutive, unless a break in the station record is indicated in the manuscript.

Sunmary statistics

Atable titled "SUMVARY STATI STICS" follows the statistics of nonthly mean data tabulation. This table
consists of four colums, with the first colum containing the Iine headings of the statistics being reported.
The tabl e provides a statistical summary of yearly, daily, and instantaneous flows, not only for the current water
year but al so for the previous cal endar year and for a designated period, as appropriate. The designated period
sel ected, "WATER YEARS - ," Will consist of all of the station record within the specified water years,
i ncl usive, including conplete nonths of record for partial water years, if any, and may coincide with the period
of record for the station. The water years for which the statistics are conputed will be consecutive, unless a
break in the station record is indicated in the manuscript. Al of the calculations for the statistical
characteristics designated ANNUAL (See |ine headings below ), except for the "ANNUAL 7-DAY M NI MUM' statistic,
are calculated for the designated period using conplete water years. The other statistical characteristics my
be cal cul ated using partial water years.

The date or water year, as appropriate, of the first occurrence of each statistic reporting extrene val ues
of discharge is provided adjacent to the statistic. Repeated occurrences may be noted in the REMARKS paragraph
of the manuscript or in footnotes. Because the designated period may not be the sane as the station period of
record published in the manuscript, occasionally the dates of occurrence listed for the daily and instantaneous
extremes in the designated-period colum nay not be within the selected water years listed in the heading. Wen
this occurs, it will be noted in the REMARKS paragraph or in footnotes. Selected streanflow duration curve
statistics and runoff data are al so given. Runoff data may be omitted if there is extensive regul ation or diversion
of flow in the drainage basin.

The followi ng sunmmary statistics data, as appropriate, are provided with each continuous record of di scharge.
Comrents to followclarify information presented under the various |ine headings of the sumrary statistics table.

ANNUAL TOTAL. --The sumof the daily mean val ues of discharge for the year. At sone stations, the annual
total discharge is adjusted for reservoir storage or diversion. The adjusted figures are identified
by a synbol and correspondi ng footnotes.

ANNUAL MEAN --The arithnetic mean of the individual daily nean di scharges for the year noted or for the
designated period. At sone stations the yearly mean discharge is adjusted for reservoir storage or
diversion. The adjusted figures are identified by a synbol and correspondi ng footnotes.

H GHEST ANNUAL MEAN --The maxi num annual mean di scharge occurring for the designated period.

LOAEST ANNUAL WNEAN --The nini mum annual nean discharge occurring for the designated period.
HI GHEST DAILY MEAN. --The maxi mum daily mean di scharge for the year or for the designated period.
LONEST DAILY MEAN --The mininumdaily nean discharge for the year or for the designated period.

ANNUAL 7- DAY M NI MUM - - The | owest mean di scharge for 7 consecutive days for acal endar year or a wat er
year. Note that nost TowTflow frequency anal yses of annual 7-day mininmumflows use a climtic year
(April 1-March 31). The date shown in the sunmary statistics table is the initial date of the 7-day
period. (This value should not be confused with the 7-day 10-year |lowflow statistic.)

| NSTANTANEQUS PEAK FLOW - - The maxi mumi nst ant aneous di schar ge occurring for the water year or for the
desi gnated period. Note that secondary instantaneous peak di scharges above a sel ect ed base di scharge are
stored in District computer files for stations neeting certain criteria. Those discharge values may be
obtained by witing to the District Ofice. (See address on back of title page of this report.)

| NSTANTANEQUS PEAK STAGCE. - - The maxi numi nst ant aneous stage occurring for the water year or for the
designated period. [If the dates of occurrence for the instantaneous peak flow and i nstantaneous peak
stage differ, the REMARKS paragraph in the nanuscript or a footnote nay be used to provide further
i nformation.

| NSTANTANEQUS LOWVFLOW - - The ni ni numi nst ant aneous di schar ge occurring for the wat er year or for the
desi gnated period.

ANNUAL RUNOFF. --Indicates the total quantity of water in runoff for a drainage area for the year. Data
reports may use any of the follow ng units of nmeasurenent in presenting annual runoff data:

Acre-foot (AC-FT) is the quantity of water required to cover 1 acre to a depth of 1 foot and i s equal
to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic neters.

Cubi c feet per second per square mile (CFSM is the average nunber of cubic feet of water
flowi ng per second fromeach square mile area drained, assuming the runoff is distributed unifornmy
intime and area.

I nches (I NCHES) indicates the depth to which the drainage area would be covered if all of the runoff
for a given tinme period were uniformy distributed on it.
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10 PERCENT EXCEEDS.--The di scharge that has been exceeded 10 percent of the time for the designated
peri od.

50 PERCENT EXCEEDS.--The discharge that has been exceeded 50 percent of the time for the designated
peri od.

90 PERCENT EXCEEDS.--The discharge that has been exceeded 90 percent of the tinme for the designated
peri od.

Data collected at partial-record stations follow the information for continuous-record sites. Data for
partial -record discharge stations are presented in two tables. The first is a table of annual maxi num stage and
di scharge at crest-stage stations, and the second is a table of discharge neasurenents at | owflow partial-record
stations. The tables of partial-record stations are followed by a listing of discharge neasurenents nade at
sites other than continuous-record or partial-record stations. These neasurenents are generally made in tines
of drought or flood to give better areal coverage to those events. Those neasurenents and others collected for
some special reason are called neasurenents at niscell aneous sites.

Identifying Estimated Daily Di scharge

Esti mat ed dail y-di scharge val ues published in the water-discharge tables of annual State data reports are
identified either by flagging individual daily values with the letter synbol "e" and printing a table footnote,
"e Estimated," or by listing the dates of the estimted record i n the REMARKS par agr aph of the station description.

Accuracy of the Records

The accuracy of streanflow records depends prinmarily on: (1) The stability of the stage- discharge relation
or, if the control is unstable, the frequency of discharge neasurenents; and (2) the accuracy of neasurenents of
stage, neasurenents of discharge, and interpretation of records.

The accuracy attributed to the records is indicated under " RENARKS. " "Excel l ent" neans that about 95 percent
of the daily discharges are within 5 percent of their true values; "good," within 10 percent; and "fair," within
15 percent. Records that do not neet the criteria nentioned are rated "poor." Different accuracies may be

attributed to different parts of a given record.

Dai | y mearn, discharges in this report are given to the nearest hundredth of a cubic foot per second for val ues
less than 1 ft¥s to the nearest tenth between 1,0 and 10 ft°s; to whol e nunbers between 10 and 1,000 ft¥s; and
to 3 significant figures for nmore than 1,000 ft3s. The nunber of significant figures used is based sol ely on
the nagni tude of the discharge val ue. The same roundi ng rules apply to discharges listed for partial-record
stations and niscel |l aneous sites.

Di scharge at many stations, as indicated by the nonthly mean, may not reflect natural runoff due to the
effects of diversion, consunption, regulation by storage, increase or decrease in evaporation due to artificial
causes, or to other factors. For such stations, figures of cubic feet per second per square nile and of runoff,
in inches, are not published unl ess sati sfactory adj ustments can be nade for diversions, for changes in cont ents
of reservoirs, or for other changes incident to use and control. Evaporation froma reservoir is not included
in the adjustnents for changes in reservoir contents, unless it is so stated. Even at those stations where
adj ustments are nmade, large errors in conputed runoff may occur if adjustments or |osses are |large in conparison
with the observed discharge.

O her Records Avail abl e

Information used in the preparation of the records in this publication, such as di scharge-neasurenment notes,
gage- hei ght records, tenperature nmeasurenents, and rating tablesis onfileinthe VirginiaD strict Office. Al so,
nost of the daily mean di scharges are in conputer-readabl e formand have been anal yzed statistically. Infornation
on the availability of the unpublished information or on the results of statistical analyses of the published
records may be obtained fromthe Virginia District Ofice. (See address on back of title page of this report.)

Records of Surface-Water Quality

Records of surface-water quality ordinarily are obtained at or near streamgagi ng stations because
interpretation of records of surface-water quality nearly always requires correspondi ng di scharge data. Records
of surface-water quality in this report may involve a variety of types of data and neasurenent frequencies.

Cl assification of records

Vater-qual ity data for surface-water sites are grouped into one of three classifications. A conti nui ng-
record station is a site where data are collected on a regul arly schedul ed basis. Frequency may be once or nore
tines daily, weekly, nonthly, or quarterly. A partial-record stationis a site where linted water-quality data
are collected systematically over a period of years. Frequency of sanpling is usually less than quarterly. A
mi scel | aneous sanpling site is a |location other than a continuing or partial-record station where random sanpl es
are collected to give better areal coverage to define water-quality conditions in the river basin.

A careful distinction needs to be nade between "continuing records", as used in this report, and "continuous
recordings,” which refers to a continuous graph or a series of discrete values punched at short intervals on a
paper tape. Sone records of water quality, such as tenperature and specific conductance, may be obtai ned through
continuous recordings; however, because of costs, npbst data are obtained only nonthly or less frequently.
Locations of stations for which records on the quality of surface water appear in this report are shown in figure 6.



11
WATER RESOURCES DATA - VIRG NI A 2001

Arrangenent of Records

Water-quality records collected at a surface-water daily record station are published i mediately follow ng
that record, regardless of the frequency of sanple collection. Station nunber and nane are the sane for both
records. Were a surface-water daily record station is not available or where the water quality differs
significantly fromthat at the nearby surface-water station, the continuing water-quality record is published with
its own station nunmber and nane in the regul ar downstream order sequence. Water-quality data for partial-record
stations and for mscellaneous sanpling sites appear in separate tables followi ng the table of discharge
neasurements at miscell aneous sites.

On-site Measurenents and Sanple Collection

In obtaining water-quality data, a major concern needs to be assuring that the data obtained represent the
insituquality of the water. To assure this, certain nmeasurenents, such as water tenperature, pH, and dissol ved
oxygen, need to be nade onsite when the sanpl es are taken. To assure that measurenents nade in the | aboratory
also represent the in situ water, carefully prescribed procedures need to be followed in collecting the sanples,
in treating the sanples to prevent changes in quality pending analysis, and in shipping the sanples to the
| abor at ory. Procedures for onsite neasurenments and for collecting, treating, and shipping sanples are detail ed
in the "Techni ques of Water-Resources |Investigations," Book 1, Chapter D2; Book 3, Chapter C2; Book 5, Chapters
Al, A3, and A4. These references are listed inthe " PUBLI CATI O\IS ON TECHNI QJES OF WATER- RESOURCES | NVESTI GATI ONS"
section of this report which appears at the end of the introductory text. These nethods are consistent with
Arerican Society for Testing and Materials (ASTM standards and general ly fol |l owthe standards of the I nternational
Organi zation for Standards (1SO). Detailed information on collecting, treating, and shipping sanples may be
obtained fromthe Virginia District Office. (Address on back of title page.)

One sanpl e can define adequately the water quality at a given time if the m xture of solutes throughout the
stream cross section is honbgeneous. However, the concentration of solutes at different |ocations in the cross
section may vary widely with different rates of water discharge, depending on the source of material and the
turbul ence and mixing of the stream Sone streans nust be sanpl ed through several vertical sections to obtain a
representative sanple needed for an accurate nmean concentration and for use in calculating load. Al sanples
obtained for the National Stream Quality Accounting Network (see definitions) are obtained fromat |east several
verticals. Wiether sanples are obtained fromthe centroid of flow or fromseveral verticals depends on flow
conditions and other factors which nust be eval uated by the collector.

Cheni cal -qual ity data published in this report are considered to be the npst representative val ues avail abl e
for the stations listed. The values reported represent water-quality conditions at the time of sanpling as nuch
as possible, consistent with avail able sanpling techniques and net hods of anal ysis. In the rare case where an
apparent inconsistency exists between a reported pH value and the rel ative abundance of carbon di oxi de species
(carbonat e and bi carbonate), the inconsistency is the result of a slight uptake of carbon dioxide fromthe air by
the sanpl e between neasurenment of pHin the field and determ nation of carbonate and bi carbonate in the | aboratory.

For chemical-quality stations equipped with digital nonitors, the records consist of daily maxi nrum mini num
and nean val ues for each constituent nmeasured and are based upon hourly punches begi nning at 0100 hours and endi ng
at 2400 hours for the day of record. More detailed records (hourly values) may be obtained fromthe Virginia
District Ofice whose address is given on the back of the title page of this report.

Wat er Tenperature

Vater tenperatures are neasured at nost of the water-quality stations. In addition, water tenperatures are
taken at the time of discharge nmeasurements for water-di scharge stations. For stations where water tenperatures
are taken nmanual ly once or twice daily, the water tenperatures are taken at about the sane tine each day. Large
streams have a small diurnal tenperature change; shallow streanms may have a daily range of several degrees and
may follow closely the changes in air tenperature. Sone streams may be affected by waste-heat discharges.

At stations where recording instruments are used, either nean tenperatures or maxi numand m ni numtenperatures
for each day are published. Water tenperatures neasured at the tine of water-discharge neasurenents are on file
inthe Virginia District Office. (Address on back of title page.)

Sedi nent

Suspended- sedi ment concentrations are determned fromsanpl es col |l ected by using depth-integrating sanpl ers.
Sanpl es usual ly are obtained at several verticals in the cross section, or a single sanple may be obtained at a
fixed point and a coefficient applied to determ ne the nean concentration in the cross sections.

During periods of rapidly changing flow or rapidly changing concentration, sanples nay have been coll ected
nore frequently (twice daily or, in sone instances, hourly). The published sedinent di scharges for days of rapidly
changi ng fl ow or concentration were conputed by the subdivided-day nmethod (tine-di scharge wei ghted average).
Therefore, for those days when the published sedinent discharge value differs fromthe value conputed as the
product of discharge tinmes nean concentration tines 0.0027, the reader can assune that the sedi nent di scharge for
that day was conputed by the subdivi ded-day nethod. For periods when no sanples were col | ected, daily discharges
of suspended sedi ment were estinmated on the basis of water discharge, sedi nent concentrations observed i medi at el y
before and after the periods, and suspended-sedi nent |oads for other periods of simlar discharge. Methods used
in the conputation of sedinent records are described in the TWRI Book 3, Chapters Cl and C3. These nethods are
consistent with Arerican Society for Testing and Materials (ASTM st andar ds and general ly foll ow the standards of
the International O ganization for Standards (ISO.

At other stations, suspended-sedi nent sanples were collected periodically at many verticals in the stream
cross section. Although data collected periodically may represent conditions only at the tine of observations,
such data are useful in establishing seasonal relations between quality and streanflow and in predicting |ong-
term sedi nent-di scharge characteristics of the stream

In addition to the records of suspended-sedi ment di scharge, records of the periodic neasurenents of the
particle-size distribution of the suspended sedi ment and bed material are included for sonme stations.
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Laborat ory Measurenents

Sedi ment sanpl es, sanples for biochen cal -oxygen demand (BOD), sanples for indicator bacteria, and daily
sanpl es for specific conductance are analyzed locally. Al other sanples are analyzed in the Geol ogi cal Survey
| aboratory in Arvada, Col orado. Met hods used to anal yze sedi nent sanples and to conpute sedinent records are
given in TWRI Book 5, Chapter Cl. Methods used by the Ceol ogical Survey |aboratories are given in TWRl Book 1,
Chapter D2; Book 3, Chapter C2; Book 5, Chapters Al, A3, A4, and A5. These nethods are consistent with Anerican
Soci ety for Testing and Materials (ASTM standards and generally follow the standards of the International
Organi zation for Standards (ISO).

Data Presentation

For continuing-record stations, information pertinent to the history of station operation is provided in
descriptive headings preceding the tabular data. These descriptive headings give details regarding |ocation,
drai nage area, period of record, type of data available, instrunentation, general renarks, cooperation, and
extremes for paraneters currently neasured daily. Tables of chem cal, physical, biological, radiochem cal data,
and so forth, obtained at a frequency |l ess than daily, are presented first. Tables of "daily values" of specific
conductance, pH, water tenperature, dissolved oxygen, and suspended sedinent then follow in sequence.

In the descriptive headings, if the location is identical to that of the discharge gaging station, neither
the LOCATI ON nor the DRAI NAGE AREA statenents are repeated. The followi ng information, as appropriate, is provided
with each continuous-record station. Conments that follow clarify information presented under the various
headi ngs of the station description.

LOCATI ON --See Data Presentation under "Records of Stage and Water Discharge;" sanme comments apply.

DRAI NAGE AREA --See Data Presentation under "Records of Stage and Water Discharge;" same coments apply.
PERI CD OF RECORD.--This indicates the periods for which there are published water-quality records for the
station. The periods are shown separately for records of parameters neasured daily or continuously and those

neasured | ess than daily. For those neasured daily or continuously, periods of record are given for the paraneters
i ndi vi dual ly.

| NSTRUVENTATI ON. --Information on instrunentationis givenonly if awater-quality nonitor tenperature record,
sedi ment punpi ng sanpler, or other sanpling device is in operation at a station.

REMARKS. - - Remar ks provide added i nformation pertinent to the collection, analysis, or conputation of the
records.

COOPERATI ON. - - Records provided by a cooperating organization or obtained for the Geol ogical Survey by a
cooperating organi zation are identified here.

EXTRENMES. - - Maxi nuns and nini nuns are given only for paraneters neasured daily or nore frequently. None are
given for paraneters neasured weekly or |ess frequently, because the true maxi mums or mni nunms may not have been
sanpl ed. Extrenes, when given, are provided for both the period of record and for the current water year.

REVI SI ONS. --1f errors in published water-quality records are di scovered after publication, appropriate updates
are made in the U S. Geol ogical Survey's distributed data system NWS, and subsequently to its web-based Nati onal
data system NW SWeb [http://water.usgs. gov/ nwi s/ nwi s]. Because the usual vol unes of updates makes it inpractical
to docunent individual changes in the State data-report series or el sewhere, potential users of U S. GCeol ogical
Survey water-quality data are encouraged to obtain all required data fromNWS or NW SWeb to ensure the nost recent
updates. Updates to NWSWeb are currently nade on an annual basis.

The surface-water-quality records for partial-record stations and m scel | aneous sanpling sites are published
inseparate tables followi ng the tabl e of di scharge neasurenments at niscell aneous sites. No descriptive statenents

are given for these records. Each station is published with its own station nunber and name in the regular
downst ream order sequence.

REMARK CODES

The follow ng remark codes may appear with the water-quality data in this report:

PRI NTED OUTPUT REMARK
E Esti mat ed val ue.
> Actual value is known to be greater than the val ue shown.
< Actual value is known to be less than the val ue shown.
K Resul ts based on col ony count outside the acceptance range

(non-ideal colony count).

L Bi ol ogi cal organi smcount |ess than 0.5 percent (organism may
be observed rather than counted).

D Bi ol ogi cal organi smcount equal to or greater than 15 percent
(domi nant).
\ Anal yte was detected in both the enviromental sanple and the

associ ated bl anks.

& Bi ol ogi cal organi smestinated as donmi nant.
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WATER QUALI TY- CONTRCL DATA

Data generated from quality-control (QC) sanples are a requisite for evaluating the quality of the sam
pling and processing techniques as well as data fromthe actual sanples thensel ves. Wthout QC data, environnen-
tal sanple data cannot be adequately interpreted because the errors associated with the sanple data are unknown.
The various types of QC sanples collected by this District are described in the follow ng section. Procedures
have been established for the storage of water-quality-control data within the USGS. These procedures allow for
storage of all derived QC data and are identified so that they can be related to corresponding envi ronnental sam
pl es.

BLANK SAMPLES-BIl ank sanpl es are collected and anal yzed to ensure that environmental sanples have not
been contami nated by the overall data-collection process. The bl ank solution used to devel op specific types of
bl ank sanples is a solution that is free of the analytes of interest. Any neasured value signal in a blank sam
ples for an anal yte (a specific conponent neasured in a chemcal analysis) that was absent in the blank solution
is believed to be due to contamination. There are many types of blank sanpl es possible, each designed to segre-
gate a different part of the overall data-collection process. The types of blank sanples collected in this D s-
trict are:

Source solution blank — a blank solution that is transferred to a sanple bottle in an area of
the office laboratory with an atnosphere that is relatively clean and protected with respect to target
anal ytes.

Anbi ent blank — a blank solution that is put in the same type of bottle used for an environnen-
tal sanple, kept with the set of sanple bottles before sanple collection, and opened at the site and
exposed to the ambi ent conditions.

Field blank — a blank solution that is subjected to all aspects of sanple collection, field pro-
cessing preservation, transportation, and | aboratory handling as an environnental sanple.

Trip blank — a bl ank solution that is put in the same type of bottle used for an environnental sanple and
kept with the set of sanple bottles before and after sanple collection.

Equi prent bl ank — a bl ank solution that is processed through all equi pment used for collecting
and processing an environnental sanple (simlar to a field blank but nornally done in the nore con-
trolled conditions of the office.)

Sanpl er blank — a blank solution that is poured or punped through the same field sam
pler used for collecting an environnental sanple.

Punp bl ank — a bl ank solution that is processed through the same punp-and-tubing system
used for an environnental sanple.

St andpi pe blank — a blank solution that is poured fromthe containnent vessel (stand-
pi pe) before the punp is inserted to obtain the punp bl ank.

Filter blank — a blank solution that is filtered in the sane manner and through the
sane filter apparatus used for an environnental sanple.

Splitter blank - a blank solution that is mxed and separated using a field splitter in
the same manner and through the sane apparatus used for an environnental sanple.

Preservation blank — a blank solution that is treated with the sanpler preservatives
used for an environnental sanple.

Cani ster blank — a blank solution that is taken directly froma stainless steel canis-
ter just before the VOC sanpler is subnerged to obtain a field blank sanple.

REFERENCE SAMPLES—Reference naterial is a solution or material prepared by a | aboratory whose conposi -
tionis certified for one or nore properties so that it can be used to assess a neasurenent nethod. Sanples of
reference material are subnmtted for analysis to ensure that an anal ytical nmethod is accurate for the known prop-
erties of the reference nmaterial. Generally, the selected reference material properties are sinmlar to the envi-
ronment al sanpl e properties.

REPLI CATE SAMPLES—Replicate sanples are a set of environmental sanples collected in a manner such that
the sanples are thought to be essentially identical in conposition. Replicate is the general case for which a
duplicate is the special case consisting of two sanples. Replicate sanples are collected and anal yzed to estab-
lish the anpunt of variability in the data contributed by some part of the collection and anal ytical process.
There are many types of replicate sanpl es possible, each of which nay yield slightly different results in a
dynam ¢ hydrol ogi ¢ setting, such as a flowi ng stream The types of replicate sanples collected in this district
are:

Concurrent sanple — a type of replicate sanple in which the sanples are collected sinulta-
neously with two or nore sanplers or by using one sanpler and alternating collection of sanples into two
or nore conpositing containers.

Sequential sanple — a type of replicate sanple in which the sanples are collected one after the
other, typically over a short tine.

Split sanple — a type of replicate sanple in which a sanple is split into subsanples contenpo-
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raneous in tine and space.

SPI KE SAMPLES-Spi ke sanpl es are sanples to which known quantities of a solution with one or nore well -
establ i shed anal yte concentrations have been added. These sanples are anal yzed to deternmine the extent of matrix
interference or degradation on the analyte concentration during sanple processing and anal ysis.

Concurrent sanple — a type of spike sanple that is collected at the same tine with the sane sam

pling and conpositing devices then spiked with the sane spike solution containing |aboratory-certified
concentrations of selected anal ytes.

Split sanple — a type of spike sanple in which a sanple is split into subsanpl es contenporaneous

in time and space then spiked with the sane spi ke solution containing | aboratory-certified concentra-
tions of selected anal ytes.

Splitter blank - a blank solution that

is mxed and separated using a field splitter in the sanme nanner and
through the same apparatus used for an environmental sanple.
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ACCESS TO USGS WATER DATA

The USGS pArovides near real-tine stage and di scharge datas for many of the gaging stations equipped with
the necessary telenetry and historic daily-nmean and peak-flow di scharge data for nobst current or discontinued
gagi ng stations through the world wide web (WAWy. These data nay be accessed at:

http://va. water. usgs. gov

Sonme wat er-qual ity and ground-water data al so are avail abl e through the WW In addition, data can be proveded
invarious nachi ne-readabl e fornmats on magnetic tape or 3-1/2 inch floppy disk. |nformation about the availability
of specific types of data or products, and user charges, can be obtained locally fromeach of the Water Resources
Division District Ofices (See address on the back of the title page.).

DEFI NI TI ON OF TERMS

Ternms related to streanflow, water-quality, and other hydrol ogic data, as used in this report, are defined
bel ow. See also table for converting English units to International System (SlI) Units on the inside of the back
cover.

Acid neutralizing capacity (ANC) is the equival ent sumof all bases or base-producing materials, solutes
plus particulates, in an agueous systemthat can be titrated with acid to an equival ence point. This term desig-
nates titration of an “unfiltered” sanple (formerly reported as al kalinity).

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 1 foot and is
equi val ent to 43,560 cubic feet, 325,851 gallons, or 1,233 cubic neters.

Adenosi ne triphosphate (ATP) is an organi c, phosphate-rich, conpound inportant in the transfer of energy in
organisnms. Its central role inliving cells nakes it an excellent indicator of the presence of living material in
wat er. A neasurenent of ATP therefore provides a sensitive and rapid estinmate of bionmass. ATP is reported in
m crogranms per liter.

Al gae are nostly aquatic single-celled, colonial, or nmulticelled plants containing chlorophyll and |acking
roots, stens, and | eaves.

Al gal growth potential (AGP) is the maxi mum al gal dry wei ght bi omass that can be produced in a natural water
sanpl e under standardi zed | aboratory conditions. The growth potential is the algal biomass present at stationary
phase and is expressed as mlligrans dry wei ght of al gae produced per liter of sanple.

Al kalinity is the capacity of solutes in an aqueous systemto neutralize acid. This termdesignates titra-
tion of a “filtered” sanple.

Annual runoff is the total quantity of water in runoff for a drainage area for the year. Data reports may use
any of the follow ng units of neasurenent in presenting annual runoff data:

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 1 foot and is
equal to 43,560 cubic feet, 325,851 gallons, or 1,233 cubic neters.

Cubi c foot per second per square nile [CFSM (ft3/s)/m'2] is the average nunber of cubic feet of water
flowi ng per second fromeach square mile of area drained, assuming the runoff is distributed uniformy in
tine and area.

Inch (IN., in.) as used in this report, refers to the depth to which the drai nage area woul d be covered
with water if all of the runoff for a given time period were uniformy distributed on it.

Aroclor is the registered trademark for a group of polychlorinated bi phenyls that were manufactured by the
Monsant o Conpany prior to 1976. Aroclors are assigned specific 4-digit reference nunbers dependent upon nol ecul ar
type and degree of substitution of the biphenyl ring hydrogen atons by chlorine atoms. The first two digits of a
nunbered aroclor represent the nolecular type and the last two digits represent the weight percent of the hydro-
gen substituted chlorine.

Bacteria are microscopic unicellular organisnms, typically spherical, rodlike, or spiral and threadlike in
shape, often clunped into col onies. Sone bacteria cause di sease, while others performan essential role in nature
in the recycling of materials; for exanple, by deconposing organic matter into a formavailable for reuse by
pl ants.

Total coliformbacteria are a particular group of bacteria that are used as indicators of possible sew
age pollution. This group includes coliforns that inhabit the intestine of warm bl ooded aninals and those
that inhabit soils. They are characterized as aerobic or facultative anaerobic, gram negative, nonspore-
form ng, rod-shaped bacteria that ferment |actose with gas formation within 48 hours at 35 xC. In the |abo-
ratory, these bacteria are defined as all the organisns that produce colonies with a gol den-green netallic
sheen within 24 hours when incubated at 35 xC plus or minus 1.0 xC on M Endo nedi um (nutrient nediumfor bac-
terial growth). Their concentrations are expressed as nunber of colonies per 100 nL of sanple.

Fecal coliformbacteria are bacteria that are present in the intestine or feces of warm bl ooded ani nal s.
They are often used as indicators of the sanitary quality of the water. In the |laboratory, they are defined
as all organisnms that produce blue colonies within 24 hours when incubated at 44.5 xC plus or minus 0.2 xC
on M FC nedium (nutrient nmediumfor bacterial growth). Their concentrations are expressed as nunber of col-
oni es per 100 nL of sanple.

Fecal streptococcal bacteria are bacteria found in the intestine of warm bl ooded ani mal s. Their presence
in water is considered to verify fecal pollution. They are characterized as grampositive, cocci bacteria
that are capable of growh in brain-heart infusion broth. In the |aboratory, they are defined as all the
organi sms that produce red or pink colonies within 48 hours at 35 xC plus or minus 1.0 xC on KF-streptococcus
nmedi um (nutrient mediumfor bacterial growth). Their concentrations are expressed as nunber of col onies per
100 nL of sanple.
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Ent erococcus bacteria are commonly found in the feces of humans and ot her war m bl ooded ani mal s. Al t hough
sone strains are ubiquitous and not related to fecal pollution, the presence of enterococci in water is an
indication of fecal pollution and the possible presence of enteric pathogens. Enterococcus bacteria are
those bacteria that produce pink to red colonies with black or reddi sh-brown precipitate after incubation at
41 xC on nE agar and subsequent transfer to El A medium Enterococci include Streptococcus feacalis, Strepto-
coccus feacium Streptococcus avium and their variants.

Escherichia coli (E. coli) are bacteria present in the intestine and feces of warm bl ooded animals. E.
coli are a menber species of the fecal coliformgroup of indicator bacteria. In the |aboratory, they are
defined as those bacteria that produce yellow or yellow brown colonies on a filter pad saturated with urea
substrate broth after primary culturing for 22 to 24 hours at 44.5 °C on nTEC nedi um Their concentrations
are expressed as nunber of colonies per 100 nL of sanple.

Base flowis flowin a channel sustained by ground-water discharge in the absence of direct runoff.

Bed material is the sedinment mxture of which a streanbed, |ake, pond, reservoir, or estuary bottomis com
posed.

Bent hi c organi sns (invertebrates) are the group of aninals inhabiting the bottom of an aquatic environnent.
They include a nunmber of types of organisns, such as bacteria, fungi, insect |arvae and nynphs, snails, clans,
and crayfish. They are useful as indicators of water quality.

Bi ochemi cal oxygen demand (BOD) is a neasure of the quantity of dissolved oxygen, in mlligrans per liter,
necessary for the deconposition of organic nmatter by microorgani sms, such as bacteria.

Bi omass is the amount of living natter present at any given tinme, expressed as nass per unit area or volune
of habitat.

Ash mass is the mass or amount of residue present after the residue fromthe dry nmass determ nation has
been ashed in a nuffle furnace at a tenperature of 500 xC for 1 hour. Ash mass of zoopl ankton and phyt opl ank-
ton is exﬁéessed in grans per cubic neter (g/ n?), and periphyton and benthic organisnms in grans per square
neter (g/nt).

Dry mass refers to the nmass of residue present after drying in an oven at 105 xC for zoopl ankton and per -
i phyton, until the mass renmins unchanged. This nass represents the total organic matter, ash, and sedi nent
in the sanple. Dry nmass is expressed in the sane units as ash nmss.

O ganic mass or volatile mass of the living substance is the difference between the dry mass and ash
mass and represents the actual mass of the living matter. Organic nass is expressed in the same units as for
ash mass and dry nmass.

Wet nmass is the mass of living matter plus contained water.

Bi omass pignment ratio is an indicator of the total proportion of periphyton which are autotrophic (plants).
This is also called the Autotrophic |ndex.

Bottom naterial: See “Bed naterial.”

Cel I s/volunme refers to the nunber of plankton cells or natural units counted using a mcroscope and grid or
counting cell. Results are generally reported as cells or units per milliliter.

Cel I's vol une (biovol une) determ nation is one of several common nmethods used to estimate bionass of algae in
aquatic systens. Cell nenbers of algae are frequently used in aquatic surveys as an indicator of algal produc-
tion. However, cell nunbers al one cannot represent true bi omass because of considerable cell-size variation anpbng
the al gal species. Cell volune (nm”) is determined by obtaining critical cell neasurenents on cell dinensions
(for exanple, length, width, height, or radius) for 20 to 50 cells of each inportant species to obtain an average
bi ovol une per cell. Cells are categorized according to the correspondence of their cellular shape to the nearest
geonetric solid or conbinations of sinple solids (for exanple, spheres, cones, or cylinders). Representative for-
nul ae used to conpute biovolune are as foll ows:

sphere 4/3 prd cone 1/3 prdh cylinder prdh.

Fromcel | volune, total algal biomass expressed as biovolume (nmi/ml) is thus deternined by multiplying the
nunber of cells of a given species by its average cell volume and then summi ng these vol unmes over all species.

Chem cal oxygen demand (COD) is a neasure of the chenmically oxidizable naterial in the water and furnishes
an approxi mation of the ampbunt of organic and reducing material present. The determi ned value nay correlate with
BOD or with carbonaceous organic pollution fromsewage or industrial wastes.

Chl orophyl| refers to the green pignents of plants. Chlorophyll a and b are the two npst common green pig-
ments in plants.

Colloid is any substance with particles in such a fine state of subdivision dispersed in a nmedium (for exam
ple, water) that they do not settle out; but not in so fine a state of subdivision that they can be said to be
truly dissol ved.

Color unit is produced by 1 milligramper liter of platinumin the formof the chloroplatinate ion. Color is
expressed in units of the platinumcobalt scale.

Confined aquifer is a termused to describe an aquifer containing water between two relatively inperneable
boundaries. The water level in a well tapping a confined aquifer stands above the top of the confined aquifer and
can be higher or lower than the water table that nmay be present in the material above it. In some cases the water
| evel can rise above the ground surface, yielding a flow ng well.

Contents is the volune of water in a reservoir or |ake. Unl ess otherw se indicated, volune is conputed on the
basis of a level pool and does not include bank storage.

Continuous-record station is a site that meets either of the follow ng conditions:

1. Stage or streanflow are recorded at sone interval on a continuous basis. The recording interval is usually
15 minutes, but nmay be I ess or nore frequent.

2. Water-quality, sedinment, or other hydrol ogi c neasurenents are recorded at |east daily.
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Control designates a feature in the channel downstream froma gaging station that physically influences the
wat er-surface el evation and thereby determi nes the stage-discharge relation at the station. This feature may be
a constriction of the channel, a bedrock outcrop, a gravel bar, an artificial structure, or a uniformcross sec-
tion over a long reach of the channel.

Control structure as used in this report is a structure on a streamor canal that is used to regulate the
flow or stage of the streamor to prevent the intrusion of saltwater.

Cubic foot per second (CFS, ft3/s) is the rate of discharge representing a volume of 1 cubic foot passing a
given point in 1 second. It is equivalent to approxi mately 7.48 gallons per second, 448.8 gallons per nminute, or
0. 02832 cubic neters per second.

Cubic foot per second-day (CFS-DAY, Cfs-day, [(ft3/s)/d]) is the volume of water represented by a flow of
1 cubic foot per second for 24 hours. It is equivalent to 86,400 cubic feet, 1.9835 acre-feet, 646,317 gallons,
or 2,447 cubic neters.

Daily record is a summary of streanflow, sedinment, or water-quality values conmputed fromdata collected with
sufficient frequency to obtain reliable estimtes of daily nean val ues.

Daily record station is a site for which daily records of streanflow, sedinment, or water-quality values are
conput ed.

Datum as used in this report, is an el evati on above nean sea |l evel to which all gage hei ght readings are
referenced.

Diel is of or pertaining to a 24-hour period of tine; a regular daily cycle.

Di scharge, or flow, is the volume of water (or nore broadly, volune of fluid including solid- and dissol ved-
phase material), that passes a given point in a given period of tine.

Annual 7-day mininumis the | owest nmean di scharge for 7 consecutive days in a year. Note that nost |ow
flow frequency anal yses of annual 7-day mininmumflows use a climatic year (April 1-March 31). The date shown
in the summary statistics table is the initial date of the 7-day period. (This value should not be confused
with the 7-day 10-year |owflow statistic.)

I nst ant aneous di scharge is the discharge at a particular instant of tine.

Mean di scharge (MEAN) is the arithnetic nean of individual daily mean discharges during a specific
peri od.

Di ssolved refers to that material in a representative water sanple that passes through a 0.45-m croneter
nenbrane filter. This is a convenient operational definition used by Federal agencies that collect water data.
Det erm nations of “dissolved” constituents are nade on subsanples of the filtrate.

Di ssol ved oxygen (DO) content of water in equilibriumwth air is a function of atnospheric pressure, tem
perature, and di ssol ved-solids concentration of the water. The ability of water to retain oxygen decreases with
increasing tenperature or dissolved solids, with small tenperature changes having the nore significant offset.
Phot osynt hesi s and respiration may cause diurnal variations in dissolved-oxygen concentration in water fromsone
streamns.

Di ssol ved-sol i ds concentration of water is determ ned either analytically by the “residue-on-evaporation”
net hod, or mathenmatically by totaling the concentrations of individual constituents reported in a conprehensive
chem cal analysis. During that anal ytical determination of dissolved solids, the bicarbonate (generally a major
di ssol ved conponent of water) is converted to carbonate. Therefore, in the mathenmatical cal cul ation of dissolved-
solids concentration, the bicarbonate value, in milligrams per liter, is nmultiplied by 0.4926 to reflect the
change. Alternatively, alkalinity concentration (as ng/L CaCO;) can be converted to carbonate concentration by
mul tiplying by 0.60.

Diversity index is a nunerical expression of evenness of distribution of aquatic organisns. The formula for
diversity index is: S
| Milog,-
= — — og -
2 n 2t

. R i~ R .
where n; is the nunber of individuals per taxon, n |s:I the total nunber of individuals, and s is the total nunber

of taxa in the sanple of the community. Diversity index values range fromzero, when all the organisns in the
sanpl e are the sanme, to sone positive nunber, when sone or all of the organisns in the sanple are different.

Drai nage area of a site on a streamis that area, neasured in a horizontal plane, that has a common outl et
at the site for its surface runoff. Figures of drainage area given herein include all closed basins, or noncon-
tributing areas, within the area unl ess otherw se specified.

Drai nage basin is a part of the Earth's surface that is occupied by a drainage systemw th a common outl et
for its surface runoff (see “Drainage area”).

Dry weight refers to the weight of aninal tissue after it has been dried in an oven at 65 °C until a constant
wei ght is achieved. Dry weight represents total organic and inorganic matter in the tissue.

Fl owduration percentiles are values on a scale of 100 that indicate the percentage of time for which a flow
is not exceeded. For exanple, the 90th percentile of river flowis greater than or equal to 90 percent of all
recorded flow rates.

Gage datumis the elevation of the zero point of the reference gage from which gage height is determined as
conpared to sea |level (see “Datunf). This elevation is established by a systemof |evels fromknown benchnarks,
by approxi mation from topographi c maps, or by geographical positioning system

Gage height (G H) is the water-surface elevation referenced to the gage datum Gage height is often used
interchangeably with the nore general term “stage,” although gage height is nore appropriate when used with a
readi ng on a gage.

Gaging station is a site on a stream canal, |ake, or reservoir where systenmatic observations of stage, dis-
charge, or other hydrol ogic data are obtai ned. Wien used in connection with a discharge record, the termis
applied only to those gaging stations where a continuous record of discharge is conputed.
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Gas chromat ogr aphy/fl ane ionization detector (GCJFID) is a |aboratory anal ytical nethod used as a screening
technique for semivolatile organic conpounds that are extractable fromwater in nethylene chloride.
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G ound-water level is the elevation of the water table or another potentionetric surface at a particul ar
| ocation.

Har dness of water is a physical-chemical characteristic that is commonly recogni zed by the increased quan-
tity of soap required to produce lather. It is attributable to the presence of alkaline earths (principally cal-
ciumand magnesium) and is expressed as the equival ent concentration of cal cium carbonate (CaCOj).

H gh tide is the maxi mum hei ght reached by each rising tide. The high-high and | ow high tides are the higher
and | ower of the two high tides, respectively, of each tidal day. See NOAA web site:
htt p://ww. co- ops. nos. noaa. gov/ ti degl os. ht ni

Hydr ol ogi ¢ benchmark station is one that provides hydrologic data for a basin in which the hydrol ogic regi-
men will likely be governed solely by natural conditions. Data collected at a benchmark station nay be used to
separate effects of natural fromhuman-induced changes in other basins that have been devel oped and i n which the
physi ography, clinmate, and geology are simlar to those in the undevel oped benchmark basin.

Hydrologic unit is a geographic area representing part or all of a surface drai nage basin or distinct hydro-
logic feature as defined by the forner Ofice of Water Data Coordination and delineated on the State Hydrol ogic
Unit Maps by the U S. Geol ogical Survey. Each hydrologic unit is identified by an 8-digit nunber.

Land-surface datum (lsd) is a datumplane that is approxinately at |and surface at each ground-water obser-
vation well.

Li ght-attenuation coefficient, also known as the extinction coefficient, is a measure of water clarity.
Light is attenuated according to the Lanbert-Beer equation

=l,e .

where I, is the source light intensity, | is the light intensity at length L (in nmeters) fromthe source, | is
the light-attenuation coefficient, and e is the base of the natural |ogarithm The light attenuation coefficient
is defined as

|

= Liog,
. 3 gell.

Lipid is any one of a family of conpounds that are insoluble in water and that make up one of the principal
conponents of living cells. Lipids include fats, oils, waxes, and steroids. Many environnental contam nants such
as organochl orine pesticides are |ipophilic.

Low tide is the mnimum hei ght reached by each falling tide. The high-low and | ow|ow tides are the higher
and |l ower of the two low tides, respectively, of each tidal day. See NOAA web site:
htt p://ww. co- ops. nos. noaa. gov/ ti degl os. ht ni

Macr ophytes are the macroscopic plants in the aquatic environment. The npbst common macrophytes are the
rooted vascul ar plants that are usually arranged in zones in aquatic ecosystens and restricted in the area by the
extent of illumnation through the water and sedi nent deposition along the shoreline.

Measuring point (MP) is an arbitrary permanent reference point fromwhich the distance to water surface in a
well is nmeasured to obtain water |evel.

Menbrane filter is a thin microporous naterial of specific pore size used to filter bacteria, algae, and
other very small particles fromwater.

Met anor phi ¢ stage refers to the stage of devel opment that an organi smexhibits during its transformation
froman immature formto an adult form This devel opnental process exists for npst insects, and the degree of
difference fromthe immture stage to the adult formvaries fromrelatively slight to pronounced, w th many
internedi ates. Exanpl es of netanorphic stages of insects are egg-larva-adult or egg-nynph-adult.

Met hyl ene bl ue active substances (MBAS) are apparent detergents. The determ nation depends on the formation
of a blue col or when nethyl ene blue dye reacts with synthetic anionic detergent conpounds.

M crograns per gram (UG G ng/g) is a unit expressing the concentration of a chemical constituent as the nass
(mcrograns) of the elenent per unit nmass (gram) of naterial analyzed.

M crograns per kilogram (UG KG ng/kg) is a unit expressing the concentration of a chem cal constituent as
the mass (microgranms) of the constituent per unit mass (kilogram of the material analyzed. One mi crogram per
kilogramis equivalent to 1 part per billion.

M crograns per liter (UJL, ng/L) is a unit expressing the concentration of chemi cal constituents in water
as mass (mcrograns) of constituent per unit volume (liter) of water. One thousand microgranms per liter is equiv-
alent to 1 mlligramper liter.

M crosi emens per centinmeter (US/CM nS/cn) is a unit expressing the anount of electrical conductivity of a
sol ution as nmeasured between opposite faces of a centineter cube of solution at a specified tenperature. Sienens
is the International Systemof Units nonenclature. It is synonynous with nhos and is the reciprocal of resistance
in ohns.

MIligrams per liter (MJL, ng/L) is a unit for expressing the concentration of chemcal constituents in
water as the mass (mlligrans) of constituent per unit volune (liter) of water. Concentration of suspended sedi-
ment also is expressed in ng/L and is based on the nass of dry sediment per liter of water-sedinment mxture.

M scel | aneous site, or mscellaneous station, is a site where streanflow, sedinment, and/or water-quality
data are collected once, or nore often on a random or discontinuous basis.

Mbst probabl e nunmber (MPN) is an index of the nunber of coliformbacteria that, nore probably than any other
nunber, would give the results shown by the | aboratory exam nation; it is not an actual enuneration. MPNis
determ ned fromthe distribution of gas-positive cultures anong nultiple inocul ated tubes.

Mil tiple-plate sanplers are artificial substrates of known surface area used for obtaining benthic inverte-
brate sanples. They consist of a series of spaced, hardboard plates on an eyebolt.

Nanograns per liter (NG L, ng/L) is a unit expressing the concentration of chemi cal constituents in solution
as mass (nanograns) of solute per unit volune (liter) of water. One million nanograns per liter is equivalent to
1 mlligramper liter.
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Nati onal Geodetic Vertical Datumof 1929 (NGVD of 1929) is a geodetic datumderived froma general adjustnent
of the first order level nets of the United States and Canada. It was fornerly called “Sea Level Datum of 1929”
or “mean sea level” in this series of reports. Although the datumwas derived fromthe average sea | evel over a
period of many years at 26 tide stations along the Atlantic, Qulf of Mexico, and Pacific Coasts, it does not nec-
essarily represent |ocal nean sea |evel at any particular place. See NOAA web site: http://ww.ngs.noaa. gov/
faq. sht nl #What VD29VvD88

Nekton are the consuners in the aquatic environnent and consist of large free-sw mmng organisns that are
capabl e of sustained, directed nobility.

Nephel onetric turbidity unit (NTU) is the measurenent for reporting turbidity that is based on use of a stan-
dard suspensi on of Formazin. Turbidity nmeasured in NTU uses nephel onetric nmethods that depend on passing specific
light of a specific wavel ength through the sanple.

Open or screened interval is the I ength of unscreened opening or of well screen through which water enters a
well, in feet below land surface.

Organic carbon (OC) is a neasure of organic matter present in aqueous solution, suspension, or bottom sedi-
nents. May be reported as dissol ved organic carbon (DOC), suspended organi c carbon (SOC), or total organic carbon
(TCC).

Organismis any living entity.

Organi smcount/area refers to the nunber of organisns collected and enunerated in a sanple and adjusted to
the number per area habitat, usually square nmeter (nf), acre, or hectare. Periphyton, benthic organisns, and mac-
rophytes are expressed in these terns.

Organi smcount/vol une refers to the nunber of organi sns collected and enunerated in a sanple and adjusted to
the nunber per sanple volunme, usually milliliter (mL) or liter (L). Nunmbers of planktonic organisns can be
expressed in these ternmns.

Total organismcount is the total nunber of organisnms collected and enunerated in any particular sanple.

Organochl ori ne conpounds are any chenicals that contain carbon and chlorine. Organochl orine conpounds that
are inportant in investigations of water, sedinent, and biological quality include certain pesticides and indus-
trial conpounds.

Paranmeter Code is a 5-digit nunber used in the U S. GCeol ogical Survey conputerized data system National
Water Information System (NWS), to uniquely identify a specific constituent or property.

Partial-record station is a site where discrete neasurenents of one or nore hydrol ogic paraneters are
obt ai ned over a period of time w thout continuous data being recorded or conputed. A comon exanple is a crest-
stage gage partial-record station at which only peak stages and flows are recorded.

Particle size is the dianeter, in mllineters (mm), of a particle determ ned by sieve or sedinentation neth-
ods. The sedinentation nethod utilizes the principle of Stokes Law to cal cul ate sedi nent particle sizes. Sedinen-
tation nethods (pipet, bottomw thdrawal tube, visual-accumulation tube, Sedigraph) determne fall dianeter of
particles in either distilled water (chemically dispersed) or in native water (the river water at the tine and
poi nt of sanpling).

Particle-size classification used in this report agrees with the recommendation nade by the Anerican Geo-
physi cal Union Subcommittee on Sedi nent Term nology. The classification is as follows:

Cl assification Size (nm) Met hod of anal ysis
Cl ay 0.00024 - 0.004 Sedi ment ati on
Silt 0. 004 - 0.062 Sedi ment ati on
Sand 0. 062 - 2.0 Sedi ment ati on/ si eve
Gravel 2.0 - 64.0 Si eve

The particle-size distributions given in this report are not necessarily representative of all particles in
transport in the stream Mst of the organic matter is renoved, and the sanple is subjected to nechanical and
chem cal dispersion before analysis in distilled water. Chemical dispersion is not used for native water analy-
sis.

Percent conposition or percent of total is a unit for expressing the ratio of a particular part of a sanple
or population to the total sanple or population, in terns of types, nunbers, weight, or vol une.

Periodic station is a site where stage, discharge, sedinment, chemical, or other hydrol ogi c nmeasurenents are
made one or nore tines during a year, but at a frequency insufficient to develop a daily record.

Periphyton is the assenbl age of nicroorganisns attached to and |iving upon subnerged solid surfaces. Wile
primarily consisting of algae, they also include bacteria, fungi, protozoa, rotifers, and other small organisns.
Peri phyton are useful indicators of water quality.

Pesticides are chemi cal conpounds used to control undesirable organisnms. Mjor categories of pesticides
include insecticides, mticides, fungicides, herbicides, and rodenticides.

pH of water is the negative logarithmof the hydrogen-ion activity. Solutions with pHIless than 7 are ternmed
“acidic,” and solutions with a pH greater than 7 are ternmed “basic.” Solutions with a pH of 7 are neutral. The
presence and concentrati on of many di ssol ved chemi cal constituents found in water are, in part, influenced by the
hydrogen-ion activity of water. Biological processes including growh, distribution of organisnms, and toxicity
of the water to organisns are also influenced, in part, by the hydrogen-ion activity of water.

Pi cocurie (PC, pGi) is one trillionth (1 x 102 of the anount of radioactivity represented by a curie (C).
Acurie is the amount of radioactivity that yields 3.7 x 1010 radi oactive disintegrations per second. A picocurie
yields 2.22 dpm (disintegrati ons per mnute).
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Pl ankton is the coommunity of suspended, floating, or weakly sw nmmng organisms that live in the open water
of lakes and rivers. Concentrations are expressed as a nunber of cells per milliliter (cells/nL of sanple).
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Phyt opl ankton is the plant part of the plankton. They are usually mcroscopic, and their nmovenment is subject
to the water currents. Phytoplankton growth is dependent upon solar radiation and nutrient substances. Because
they are able to incorporate as well as release materials to the surroundi ng water, the phytopl ankton have a pro-
found effect upon the quality of the water. They are the prinmary food producers in the aquatic environnment and
are commonly known as al gae.

Bl ue- green al gae (Cyanophyta) are a group of phytopl ankton organi snms having a bl ue pignment, in addi-

tion to the green pignment called chlorophyll. Blue-green al gae often cause nui sance conditions in water.
Di atons are the unicellular or colonial algae having a siliceous shell. Their concentrations are
expressed as nunber of cells per mlliliter (cells/nm) of sanple.

Eugl enoi ds ( Eugl enophyta) are a group of algae that are usually free-swimmng and rarely creeping.
They have the ability to grow either photosynthetically in the light or heterotrophically in the dark.

Fire al gae (Pyrrhophyta) are a group of algae that are free-swi nmming unicells characterized by a red
pi gment spot .

Green al gae have chl orophyl| pignments similar in color to those of higher green plants. Sonme forns
produce al gae mats or floating “nopss” in |akes. Their concentrations are expressed as nunber of cells
per milliliter (cells/nL) of sanple.

Zoopl ankton is the animal part of the plankton. Zoopl ankton are capabl e of extensive novenents w thin
the water colum and are often | arge enough to be seen with the unai ded eye. Zoopl ankton are secondary con-
suners feeding upon bacteria, phytoplankton, and detritus. Because they are the grazers in the aquatic envi-
ronment, the zooplankton are a vital part of the aquatic food web. The zoopl ankton community is dom nated by
smal | crustaceans and rotifers.

Pol ychl ori nated bi phenyls (PCB's) are industrial chemicals that are mixtures of chlorinated biphenyl com
pounds having various percentages of chlorine. They are similar in structure to organochlorine insecticides.

Pol ychl ori nat ed naphthal enes (PCN s) are industrial chemcals that are m xtures of chlorinated naphthal ene
conpounds. They have properties and applications simlar to polychlorinated bi phenyls (PCB s) and have been iden-
tified in comercial PCB preparations.

Primary productivity is a nmeasure of the rate at which new organic matter is formed and accumul ated through
phot osynthetic and chenbsynthetic activity of producer organisns (chiefly, green plants). The rate of primary
production is estinmated by neasuring the anount of oxygen rel eased (oxygen nethod) or the anmount of carbon assim
ilated (carbon nmethod) by the plants.

Primary productivity (carbon nethod) is expressed as milligranms of carbon per area per unit time [ng C
(nf/tine)] for periphyton and nmacrophytes or per volunme [ng C/ (n?/time)] for phytoplankton. Carbon method
defines the anmobunt of carbon di oxi de consuned as neasured by radioactive carbon (carbon-14). The carbon-14
nethod is of greater sensitivity than the oxygen |light and dark bottle nmethod and is preferred for use in
unenriched waters. Unit tinme nay be either the hour or day, depending on the incubation period.

Primary productivity (oxygen nethod) is expressed as milligranms of oxygen per area per unit time [ng O
(rr?/ti me)] for periphyton and nacrophytes or per volune [ng O(n?/ti me)] for phytopl ankton. Oxygen nethod
defines production and respiration rates as estimated fromchanges in the neasured di ssol ved- oxygen concen-
tration. The oxygen light and dark bottle method is preferred if the rate of primary production is sufficient
for accurate neasurenents to be made within 24 hours. Unit tinme nay be either the hour or day, depending on
the incubation period.

Radi oi sotopes are isotopic fornms of an el enent that exhibit radioactivity. |sotopes are varieties of a chem
ical elenent that differ in atomc weight, but are very nearly alike in chem cal properties. The difference
ari ses because the atonms of the isotopic fornms of an elenent differ in the nunber of neutrons in the nucleus; for
exanpl e, ordinary chlorine is a mxture of isotopes having atom c weights of 35 and 37, and the natural mxture
has an atonic weight of about 35.453. Many of the elements simlarly exist as mixtures of isotopes, and a great
many new i sot opes have been produced in the operation of nucl ear devices such as the cyclotron. There are 275
i sotopes of the 81 stable elenents, in addition to nore than 800 radi oactive isotopes.

Recoverabl e from bottommaterial is the anbunt of a given constituent that is in solution after a represen-
tative sanple of bottom material has been digested by a nethod (usually using an acid or mxture of acids) that
results in dissolution of readily sol uble substances. Conplete dissolution of all bottommaterial is not achieved
by the digestion treatnment and thus the determination represents |ess than the total ambunt (that is, |less than
95 percent) of the constituent in the sanple. To achieve conparability of analytical data, equival ent digestion
procedures woul d be required of all |aboratories performng such anal yses because di fferent digestion procedures
are likely to produce different analytical results.

Recurrence interval, also referred to as return period, is the average time, usually expressed in years,
bet ween occurrences of hydrol ogic events of a specified type (such as exceedances of a specified high flow or
non- exceedance of a specified |lowflow). The ternms “return period” and “recurrence interval” do not inply regul ar
cyclic occurrence. The actual tinmes between occurrences vary randomy, with npbst of the tinmes being | ess than the
average and a few being substantially greater than the average. For exanple, the 100-year flood is the flowrate
that is exceeded by the annual maxi mum peak flow at intervals whose average | ength is 100 years (that is, once in
100 years, on average); alnost two-thirds of all exceedances of the 100-year flood occur |ess than 100 years
after the previous exceedance, half occur |less than 70 years after the previous exceedance, and about one-eighth
occur nore than 200 years after the previous exceedance. Sinmilarly, the 7-day 10-year low flow (7Qy) is the flow
rate bel ow which the annual m ni mum 7-day-nean flow di ps at intervals whose average length is 10 years (that is,
once in 10 years, on average); alnpst two-thirds of the non-exceedances of the 7Qq occur |ess than 10 years
after the previous non-exceedance, half occur less than 7 years after, and about one-eighth occur nore than 20
years after the previous non-exceedance. The recurrence interval for annual events is the reciprocal of the
annual probability of occurrence. Thus, the 100-year flood has a 1-percent chance of being exceeded by the maxi-
nmum peak flow in any year, and there is a 10-percent chance in any year that the annual m ninum 7-day-nean flow
will be less than the 7Q.
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Replicate sanples are a group of sanples collected in a manner such that the sanples are thought to be essen-
tially identical in conposition.

River mle is the distance of a point on a river nmeasured in mles fromthe river’s nouth al ong the | ow wat er
channel .

River nileage is the linear distance along the neandering path of a streamchannel determ ned in accordance
with Bulletin No. 14 (Cctober 1968) of the Water Resources Council.

Runoff in inches (IN., in.) is the depth, in inches, to which the drainage area woul d be covered if all the
runoff for a given tinme period were uniformy distributed on it.

Sea |l evel refers to the National Geodetic Vertical Datumof 1929 (NGVD of 1929)-—a geodetic datumderived from
a general adjustnment of the first-order level nets of the United States and Canada, formerly called Sea Level
Dat um of 1929. See: http://ww. co-ops. nos. noaa. gov/ gl ossary/gloss_n. ht M #NGVD

Sedinment is solid material that is transported by, suspended in, or deposited fromwater. |t originates
nostly fromdisintegrated rocks; it also includes chemi cal and biochemical precipitates and deconposed organic
material, such as hunus. The quantity, characteristics, and cause of the occurrence of sedinment in streans are
i nfluenced by environmental factors. Some mmjor factors are degree of slope, |length of slope, soil characteris-
tics, land usage, and quantity and intensity of precipitation.

Bed load is the sedinment that is transported in a streamby rolling, sliding, or skipping along or very
close to the bed. In this report, bed load is considered to consist of particles in transit fromthe bed to
an el evation equal to the top of the bed-1oad sanpler nozzle (usually within 0.25 ft of the streanbed).

Bed- | oad di scharge (tons per day) is the quantity of sedinent noving as bed |oad, reported as dry
wei ght, that passes a cross section in a given tine.

Suspended sedinent is the sedinment that is maintained in suspension by the upward conponents of turbu-
lent currents or that exists in suspension as a colloid.

Suspended- sedi ment concentration is the vel ocity-wei ghted concentration of suspended sedinent in the
sanpl ed zone (fromthe water surface to a point approxinmately 0.3 ft above the bed) expressed as milligranms
of dry sedinment per liter of water-sedinment mxture (ng/L). The entire sanple is used for the analysis.

Mean concentration of suspended sedinent is the time-weighted concentrati on of suspended sedi nent
passing a stream section during a 24-hour day.

Suspended- sedi nent di scharge (tons/day) is the quantity of sedinent noving in suspension, reported as
dry weight, that passes a cross section in a given tine. It is calculated in units of tons per day as fol-
lows: concentration (ng/L) x discharge (ft3s) x 0.0027.

Suspended-sedinment load is atermthat refers to material in suspension. The termneeds to be qualified,
such as “annual suspended-sedi ment | oad” or “sand-size suspended-sedi nent |oad,” and so on. It is not synon-
ynmous wi th either suspended-sedi nent di scharge or concentration.

Total sedi ment discharge (tons/day) is the sumof the suspended-sedi nent di scharge and the bed-|oad dis-
charge. It is the total quantity of sedinment, reported as dry wei ght, that passes a cross section in a given
tine.

Total sedinment load or total load is a termthat refers to the total sedinment (bed | oad plus suspended-

sediment load) that is in transport. The termneeds to be qualified, such as “annual suspended-sedi ment
| oad” or “sand-size suspended-sedi nent |l oad,” and so on. It is not synonynous with total sedinment discharge.

Seven-day 10-year |ow flow (7QLO, 7Qyq) is the mininumflow averaged over 7 consecutive days that is expected
to occur on average, once in any 10-year period. The 7QL0 has a 10-percent chance of occurring in any given year.

Sodi um adsorption ratio (SAR) is the expression of relative activity of sodiumions in exchange reactions
within soil and is an index of sodiumor alkali hazard to the soil. Waters range in respect to sodi umhazard from
those which can be used for irrigation on alnost all soils to those which are generally unsatisfactory for irri-
gation.

Solute is any substance that is dissolved in water.

Speci fic conductance is a measure of the ability of a water to conduct an electrical current. It is expressed
in mcrosiemens per centinmeter at 25 xC. Specific conductance is related to the type and concentration of ions in
sol uti on and can be used for approximating the dissolved-solids content of the water. Commonly, the concentration
of dissolved solids (in mlligrams per liter) is fromb55 to 75 percent of the specific conductance (in mcrosie-
mens). This relation is not constant fromstreamto stream and it may vary in the same source with changes in
the conposition of the water.

Stabl e isotope ratio (per MLL/ML) is a unit expressing the ratio of the abundance of two radioactive iso-
topes. |sotope ratios are used in hydrologic studies to determine the age or source of specific waters, to eval-
uate mxing of different waters, as an aid in determ ning reaction rates, and other chem cal or hydrologic
processes.

Stage: See “Gage height.”

St age-di scharge relation is the relation between the water-surface elevation, terned stage (gage height),
and the volume of water flowing in a channel per unit tine.

Streanflow i s the discharge that occurs in a natural channel. Al though the term “discharge” can be applied
to the flow of a canal, the word “streanfl ow’ uniquely describes the discharge in a surface stream course. The
term*“streanflow is nore general than “runoff” as streanflow may be applied to di scharge whether or not it is
affected by diversion or regul ation.

Substrate is the physical surface upon which an organismlives.
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Artificial substrate is a device which is purposely placed in a streamor |ake for col onization of
organisns. The artificial substrate sinplifies the community structure by standardizing the substrate from
whi ch each sanple is taken. Exanples of artificial substrates are basket sanplers (nade of wire cages filled
with clean streanside rocks) and nultiplate sanplers (made of hardboard) for benthic organismcollection,
and pl exiglass strips for periphyton collection.

Natural substrate refers to any naturally occurring i mersed or subnersed solid surface, such as a rock
or tree, upon which an organismlives.

Surface area of a | ake or inpoundnent is that area enconpassed by the boundary of the | ake or inmpoundnent as
shown on USGS t opographi c maps, or on other avail abl e maps or photographs. The conputed surface areas reflect the
water |evels of the | akes or inpoundments at the tinmes when the information for the maps or photographs was
obt ai ned.

Surficial bed material is the top 0.1 to 0.2 ft of the bed material that is sanpled using U.S. Series Bed-
Materi al Sanpl ers.

Suspended (as used in tables of chemical analyses) refers to the amount (concentration) of undissolved nate-
rial in a water-sedinent mxture. It is associated with the material retained on a 0.45-mcroneter filter.

Suspended, recoverable is the anobunt of a given constituent that is in solution after the part of a rep-
resentative suspended-sedi ment sanple that is retained on a 0.45-nmicroneter nenbrane filter has been
digested by a method (usually using a dilute acid solution) that results in dissolution of only readily sol-
ubl e substances. Conplete dissolution of all the particulate matter is not achieved by the digestion treat-
nent and thus the determination represents sonething | ess than the “total” anount (that is, |ess than
95 percent) of the constituent present in the sanple. To achieve conparability of analytical data, equiva-
I ent digestion procedures are required of all laboratories perfornmi ng such anal yses because different diges-
tion procedures are likely to produce different analytical results.

Det erm nations of “suspended, recoverable” constituents are nmade either by analyzing portions of the
material collected on the filter or, nore commonly, by difference, based on determ nations of (1) dissolved
and (2) total recoverable concentrations of the constituent.

Suspended, total is the total ampunt of a given constituent in the part of a representative suspended-
sedi ment sanple that is retained on a 0.45-nmicroneter nenbrane filter. This termis used only when the ana-
lytical procedure assures neasurenent of at |east 95 percent of the constituent determ ned. Know edge of the
expected formof the constituent in the sanple, as well as the analytical nethodol ogy used, is required to
determ ne when the results should be reported as “suspended, total.”

Determ nations of “suspended, total” constituents are nmade either by anal yzing portions of the naterial
collected on the filter or, nore commonly, by difference, based on determ nations of (1) dissolved and (2)
total concentrations of the constituent.

Synoptic Studies are short-terminvestigations of specific water-quality conditions during sel ected seasonal
or hydrol ogic periods to provide inproved spatial resolution for critical water-quality conditions. For the
period and conditions sanpled, they assess the spatial distribution of selected water-quality conditions in rela-
tion to causative factors, such as |land use and contam nant sources.

Taxonony is the division of biology concerned with the classification and nam ng of organisnms. The classifi-
cation of organisnms is based upon a hierarchial schene beginning with Kingdomand ending with Species at the
base. The higher the classification |level, the fewer features the organisnms have in common. For exanple, the tax-
ononmy of a particular mayfly, Hexagenia linbata, is the follow ng:

Ki ngdom Ani nal

Phyl um Art hr opoda

Cl ass I nsecta

O der Ephener opt era
Fam |y Epheneri dae

Genus Hexageni a

Speci es Hexagenia |inbata

Ti me- wei ght ed average is conmputed by multiplying the nunber of days in the sanpling period by the concentra-
tions of individual constituents for the corresponding period and dividing the sumof the products by the total
nunber of days. A tine-weighted average represents the conposition of water that would be contained in a vessel
or reservoir that had received equal quantities of water fromthe streameach day for the year.

Tons per acre-foot is the dry mass of dissolved solids in 1 acre-foot of water. It is conputed by nmultiplying
the concentration of the constituent, in mlligrams per liter, by 0.00136.

Tons per day (T/DAY, tons/d) is the rate representing a nass of 1 ton of a constituent in streanflow passing
a cross section in 1 day. It is equivalent to 2,000 pounds per day, or 0.9072 netric tons per day.

Total is the total anpunt of a given constituent in a representative suspended-sedi nent sanple, regardless
of the constituent’s physical or chemical form This termis used only when the anal ytical procedure assures nea-
surement of at |east 95 percent of the constituent present in both the dissolved and suspended phases of the sam
ple. A know edge of the expected formof the constituent in the sanple, as well as the analytical nethodol ogy
used, is required to judge when the results should be reported as “total.” (Note that the word “total” does dou-
bl e duty here, indicating both that the sanple consists of a suspended-sedi nent mixture and that the anal ytical
nethod determined all of the constituent in the sanple.)

Total discharge is the quantity of a given constituent, neasured as dry mass or volunme, that passes a stream
cross section per unit of time. Wien referring to constituents other than water, this termneeds to be qualified,
such as “total sedinment discharge,” “total chloride discharge,” and so on.

Total in bottommaterial is the total amount of a given constituent in a representative sanple of bottom
material. This termis used only when the anal ytical procedure assures neasurenment of at |east 95 percent of the
constituent determ ned. A know edge of the expected formof the constituent in the sanple, as well as the anal yt-
i cal nethodol ogy used, is required to judge when the results should be reported as “total in bottom material.”
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Total length (fish) is the straight-line distance fromthe anterior point of a fish specinen’s snout, with
the nouth closed, to the posterior end of the caudal (tail) fin, with the |obes of the caudal fin squeezed
t oget her.

Total load refers to all of a constituent in transport. Wen referring to sedinent, it includes suspended
| oad plus bed | oad.

Total recoverable is the anbunt of a given constituent that is in solution after a representative suspended-
sedi nent sanpl e has been digested by a nmethod (usually using a dilute acid solution) that results in dissolution
of only readily sol uble substances. Conplete dissolution of all particulate matter is not achieved by the diges-
tion treatnment, and thus the determination represents sonething | ess than the “total” anopunt (that is, |ess than
95 percent) of the constituent present in the dissolved and suspended phases of the sanple. To achi eve conpara-
bility of analytical data, equival ent digestion procedures are required of all |aboratories performng such anal -
yses because different digestion procedures are likely to produce different analytical results.

Turbidity is a neasurenment of the collective optical properties of a water sanple that cause light to be
scattered and absorbed rather than transmtted in straight lines; the higher the intensity of scattered light,
the higher the turbidity. Turbidity is expressed in nephelonetric turbidity units (NTU) or Formazin turbidity
units (FTU) depending on the nethod and equi pnent used.

Vol atil e organi c conpounds (VOC s) are organic conpounds that can be isolated fromthe water phase of a sam
pl e by purging the water sanple with inert gas, such as helium and subsequently anal yzed by gas chromat ography.
Many VOC s are nmannade chenmicals that are used and produced in the manufacture of paints, adhesives, petroleum
products, pharmaceuticals, and refrigerants. They are often conponents of fuels, solvents, hydraulic fluids,
pai nt thinners, and dry cl eaning agents commonly used in urban settings. VOC contami nation of drinking-water sup-
plies is a human health concern because nany are toxic and are known or suspected human carcinogens (U.S. Envi-
ronmental Protection Agency, 1996).

Water level is the water-surface el evation or stage of the free surface of a body of water above or bel ow any
datum (see “Gage height”), or the surface of water standing in a well, usually indicative of the position of the
wat er table or other potentiometric surface.

Water table is the surface of a ground-water body at which the water is at atnpspheric pressure.
Water-table aquifer is an unconfined aquifer within which is found the water table.

Water year in U S. Ceological Survey reports dealing with surface-water supply is the 12-nonth period Ccto-
ber 1 through Septenber 30. The water year is designated by the cal endar year in which it ends and which includes
9 of the 12 nonths. Thus, the year ending Septenber 30, 1999, is called the “1999 water year.”

VWDR is used as an abbreviation for “Water-Data Report” in the REVI SED RECORDS paragraph to refer to State
annual hydrol ogi c-data reports. (WRD was used as an abbrevi ation for “Water-Resources Data” in reports published
prior to 1976.)

Wei ghted average is used in this report to indicate di scharge-wei ghted average. It is conputed by multiply-
ing the discharge for a sanpling period by the concentrations of individual constituents for the correspondi ng
period and dividing the sumof the products by the sumof the discharges. A discharge-weighted average approxi -
mat es the conposition of water that would be found in a reservoir containing all the water passing a given |oca-
tion during the water year after thorough mxing in the reservoir.

Well is an excavation (pit, hole, tunnel), generally cylindrical in formand often walled in, drilled, dug,
driven, bored, or jetted into the ground to such a depth as to penetrate water-yielding geologic material and
allow the water to flow or to be punped to the surface.

Wet wei ght refers to the weight of aninmal tissue or other substance including its contained water.
WBP is used as an abbreviation for “Water-Supply Paper” in reference to previously published reports

PUBLI CATI ONS ON TECHNI QUES OF WATER- RESCURCES | NVESTI GATI ONS

The U.S. G S. publishes a series of manual s describing procedures for planning and conducting specialized work in
wat er-resources investigations. The material is grouped under nejor subject headings called books and is further
divided into sections and chapters. For exanple, section A of book 3 (Applications of Hydraulics) pertains to
surface water. The chapter, the unit of publication, is limted to a narrow field of subject matter. This format
permits flexibility in revision and publication as the need ari ses.

The reports listed below are for sale by the U S.GS., Information Services, Box 25286, Federal Center, Denver,
Col orado 80225 (authorized agent of the Superintendent of Documents, Government Printing Office). Prepaynment is
required. Remittance should be nade in the formof a check or noney order payable to the “U. S. Geol ogi cal Sur-
vey.” Prices are not included because they are subject to change. Current prices can be obtained by witing to
the above address. When ordering or inquiring about prices for any of these publications, please give the title,
book nunber, chapter nunber, and nention the “U S. Ceol ogical Survey Techni ques of Water-Resources |nvestiga-
tions.”

Book 1. Collection of Water Data by Direct Measurenent
Section D. Water Quality

1-D1. Water tenperature—nfluential factors, field nmeasurenent, and data presentation, by H H Stevens, Jr.,
J.F. Ficke, and G F. Smpot: USGS-TWRI book 1, chap. D1. 1975. 65 p.
1- D2. Cui delines for collection and field anal ysis of ground-water sanples for selected unstable constituents,

by WW Wod: USGS-TWRI book 1, chap. D2. 1976. 24 p.
Book 2. Collection of Environnental Data
Section D. Surface Geophysical Methods
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2-D1. Application of surface geophysics to ground-water investigations, by AA R Zohdy, GP. Eaton, and D.R
Mabey: USGS-TWRI book 2, chap. D1. 1974. 116 p.
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p.

Regi onal anal yses of streanflow characteristics, by H C. Riggs: USGS-TWR book 4, chap. B3. 1973. 15 p.
D. Interrel ated Phases of the Hydrol ogic Cycle

Conputation of rate and vol ume of streamdepletion by wells, by C. T. Jenkins: USGS-TWR book 4, chap.
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A nodul ar three-dinmensional finite-difference ground-water flow nodel, by MG MDonald and A W

Har baugh: USGS-TWRI book 6, chap. Al. 1988. 586 p.

Docunent ation of a conputer programto sinulate aquifer-system conpaction using the nodular finite-
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chap. Al. 1968. 23 p.
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F.D. Wlde, D.B. Radtke, Jacob G bs, and R T. |watsubo: USGS-TWRI book 9, chap. A4. 1999. 156 p.
National Field Manual for the Collection of Water-Quality Data: Processing of Water Sanples, edited by
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WATER RESOURCES DATA -

VIRG NI A, 2001

33



34

WATER RESOURCES DATA -

VIRG NI A, 2001



WATER RESOURCES DATA -

VIRG NI A, 2001

35



36

WATER RESOURCES DATA -

VIRG NI A, 2001



THIS IS A BLANK PAGE

37



38

SURFACE- WATER- DI SCHARGE AND SURFACE- WATER- QUALI TY RECCRDS

Remar ks Codes

The following remark codes may appear with the water-quality data in this section:

NOTE. - -

PRI NT OQUTPUT REMARK
E Estimat ed val ue.
> Actual value is known to be greater than

the val ue shown.

< Actual value is known to be less than the
val ue shown.

K Resul ts based on col ony count outside the
acceptance range (non-ideal colony count).

L Bi ol ogi cal organi smcount |ess than 0.5 percent
(organi sm nay be observed rather than counted).

D Bi ol ogi cal organi sm count equal to or greater
than 15 percent (dom nant).

\% Anal yte was detected in both the environental sanple
and the associ ated bl anks.

& Bi ol ogi cal organi smestinmated as dom nant.

Di ssol ved Trace- El enent Concentrations

Traditionally, dissolved trace-elenment concentrations have been reported at the

m crogramper liter (ug/L) level. Recent evidence, nostly fromlarge rivers,

indi cates that actual dissol ved-phase concentrations for a nunber of trace el enents
are within the range of 10’s to 100's of nanograns per liter (ng/L). Data above the
ug/L level should be viewed with caution. Such data may actual ly represent el evated
environnental concentrations fromnatural or human causes; however, these data
could reflect contamination introduced during sanpling, processing, or analysis.
To confidently produce dissolved trace-el ement data with insignificant

contam nation, the U S. Geol ogical Survey began using new trace-el ement protocols
at sone stations in water year 1994.

Change in National Trends Network Procedures

Sanpl e handling procedures at all National Trends Network stations were changed
substantially on January 11, 1994, in order to reduce contamination fromthe sanple
shi pping container. The data for sanples before and after that date are different
and not directly conparable. A tabular summary of the differences based on a
speci al interconparison study, is available fromthe NADP/ NTN Coordination O fice,
Col orado State University, Fort Collins, CO 80523 (Tel ephone: 303-491-5643).
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